"j«.4 ' 


ll    ^    iCfo 


CHOLERA. 


BY    THE    SAME    AUTHOR. 


On  EPIDEMIC  DIAEEHGSA  and  CHOLEEA:  their 
Pathology  and  Treatment ;  with  a  Eecord  of  Cases.  Price 
Is.  M.    (Longmans  &  Co.) 

On  the  DISEASES  of  the  KIDKEYS  :  their  Pathology, 
Diagnosis,  and  Treatment.  With  Illustrations.  Price  14*. 
(Longmans  &  Co.) 

The  LAEYIs^GOSCOPE  :  Directions  for  its  Use,  and 
practical  illustrations  of  its  value  in  the  Diagnosis  and  Treat- 
ment of  Diseases  of  the  Throat  and  Nose.  Price  25.  6c?.  (Kobert 
Hardwicke,  192  Piccadilly.) 


LONDON 

PRINTED     BY    SPO  T  T  I  SWO  0  DE    AND    CO. 

NETT-STREET    SQUARE 


NOTES  01  CHOLEEA 


ITS    NATURE    AND    ITS    TREATMENT. 


BY 


GEORGE   JOHNSOlSr,   M.D.  Lond. 

FELLOW  OP  THE    EOYAL  COLLEGE   OF  PHYSICIANS  ;    HONORARY  FELLOW  OF 

king's  COLLEGE,  LONDON  ;  PROFESSOR  OF  MEDICINE  IN  KING'S 

COLLEGE  :  PHYSICIAN  TO  KING'S  COLLEGE  HOSPITAL. 


LONDON : 
LONGMANS,    GEEEN,    AND    CO. 

1866. 


MAR< 


y 


k^ 


.# 


^q^ 


'  Homo  naturae  minister  et  interpres,  tan  turn  faeit  et 
intelligit,  quantum  de  naturae  ordine,  re  vel  mente  obser- 
vaverit ;  nee  amplius  scit,  aut  potest.' 

Bacon's  Novum  Organum. 

'  There  is  no  well-attested  case  on  record  of  any  theory 
having  been  abandoned  because  it  produced  dangerous 
results.  As  long  as  a  theory  is  believed,  men  -will  ascribe 
its  evil  consequences  to  any  cause  except  the  right  one. 
And  a  theory  which  is  once  established  will  always  be 
believed  until  there  is  some  change  in  knowledge  which 
shakes  its  foundation.  Every  practical  change  may,  by 
careful  analysis,  be  shown  to  depend,  in  the  first  instance, 
on  some  change  of  speculative  opinions.' 

Buckle's  History  of  Civilization  in  England, 
vol.  ii.  p.  545,  note. 


EXPLATs'ATION  OF  THE  PLATE. 

The  venee  cavse,  the  right  cavities  of  the  heart,  and  the 
pulmonary  artery  with  its  branches,  are  seen  to  he  distended  ; 
while  the  pulmonary  capillaries,  the  pulmonarj-  veins,  the 
left  cavities  of  the  heart,  and  the  aorta  with  its  branches, 
are  comparatively  empty.     See  section  v.  p.  41  et  seg. 

■V  c  d  Vena  cava  descendens. 
■V  c  a  Vena  cava  ascendens. 
r  a      Eight  auricle. 
r  V     Eight  ventricle. 
f  a      Pulmonary  artery. 
jp  c     Pulmonary  capillaries. 
pvpv    Pulmonary  veins. 
I  a      Left  auricle. 
I  V      Left  ventricle. 
a         Aorta. 
tr       Trachea. 
h         Bronchus. 

I  am  indebted  to   my  friend   and   colleague,   Mr.   John 
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I  am,  dear  Dr.  Watson, 

Yours  faithfully  and  obliged, 

■      GEOEGE   JOHNSON. 


PREFACE. 


Tm  main  object  of  this  publication  is  to 
sw^p  away  an  erroneons  tbeory  with,  regard 
to  tke  nature  of  cholera ;  the  theory  in  ques- 
tion being  one  which,  of  necessity,  carries 
with  it  a  mischievous  mode  of  practice  and 
an  eitirely  wrong  estimate  of  the  influ- 
ence o\  treatment  on  the  disease. 

The  \  attempt  to  reconcile  the  acknow- 
ledged kcts  of  cholera  with  the  theory  that 
the  wor^  symptoms  of  the  disease  are  due 
to  the  lok  of  liquid  by  vomiting  and  purg- 
ing, is  asVopeless  as  was  the  vain  endeavour 
to  explain  the  movements  of  our  planetary 
system  on  tie  hypothesis  that  the  earth  and 
not  the  sun  \s  the  centre  of  that  system. 

The  sun  a^ears  to  move  round  the  earth. 
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and  for  ages  it  was  believed  to  do  so.  So 
tlie  drain  of  liquid  from  tlie  blood  appears. 
on  a  superficial  view,  to  be  tlie  cause  of 
clioleraic  collapse,  and  tbat  view  lias  obtained 
almost  "oniversal  acceptance.  Yet  tbis  mo- 
dem theory  in  patbologj  is  as  far  from  "^be 
scientific  trntb  as  was  tbat  ancient  tbforj 
in  astronomy. 

More  tban  ten  years  ago  I  bad  be3ome 
convinced  tbat  tbe  tbeory  in  question  .s  in- 
consistent witb  tbe  facts  of  tbe  disease,  and 
after  a  laborious  investigation  I  arrved  at 
wbat  I  believe  to  be  tbe  true  interpretation 
of  tbe  cbief  symptoms  of  cbolera.  I  em- 
bodied tbe  results  of  my  labours  in  a  volume 
wbicb  was  published  in  tbe  year  ;'855  ;  but 
tbe  epidemic  bad  tben  passed  awa/,  and  my 
book  attracted  very  little  notice. 

I  bave,  on  various  occasion;,  discussed 
tbe  cbief  points  of  my  patbolcgical  tbeory 
witb  some  of  tbe  most  distiiguisbed  phy- 
siologists,   pathologists    and  ijhemists.     In 
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most  instances  I  have  found  tliat  my  doc- 
trines have  received  a  ready  and  cordial  as- 
sent, while  no  serious  objection  has  ever  been 
raised  to  any  one  of  my  main  propositions. 
In  the  hope  of  exciting  a  more  general  in- 
terest in  this  important  subject,  I  have  re- 
cently published  a  series  of  short  papers  in 
the  \British  Medical  Journal.  These  papers 
are  here  reprinted,  with  a  few  changes  and 
additions. 

Now  that  we  are  threatened  with  another 
outbreak  of  cholera,  I  feel  that  the  time  has 
come  wlien  it  must  either  be  proved  that  I  a^in 
wrong  or  m^nowledged  that  I  am  right  in  this 
matter,  1  maintain  that  the  question  as  to 
the  natur4  of  cholera — the  relation  of  the 
symptoms  io  each  other  and  to  their  primary 
cause — is  oi  all  the  great  pathological  pro- 
blems that  Xave  ever  come  before  us,  the 
one  which  ad^aits  of  the  most  complete  and 
intelligible  soktion.  The  relation,  too,  be- 
tween theory  aW  practice  is  here  most  inti- 
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mate  :  so  that  wliat  lias  been  well  and  trnly 
said  of  all  our  medical  studies,  is  in  an 
especial  manner  and  degree  applicable  to 
tbis  question,  namely,  tbat  'Tbe  subjects 
witb  wbicb  we  bave  to  deal  are  not  matters 
of  mere  speculative  curiosity,  or  intellectual 
amusement,  to  be  taken  up  to-day,  and  dis- 
missed, perbaps,  witb  unconcern  to  morrow, 
but  tbey  involve  questions  of  life  and  deatb.'  ^ 

Many  men,  doubtless,  will  find  it  bard  to 
give  up  a  tbeory  wbicb  tbey  bave  beld  to  be 
indisputable,  and  upon  wbicb  tbey  ba^ve  long 
and  confidently  acted ;  nevertbeless,  if  trutb 
and  tbe  interests  of  bumanity  denand  tbis 
sacrifice,  it  must  be  made,  and  made 
promptly  too. 

Tbe  circumstances  wbicb  tend  to  prevent 
tbe  ready  reception  of  a  new  doctrine  bave 
been  so  well  expressed  by  one  of  tbe  great 
living    masters    of    our    profession,    tbat    I 

^  Dr.  Watson's  Introductory  Lecture,  Principles  and  Prac- 
tice of  Physic. 
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venture  to  borrow  liis  langnage  on  this  oc- 
casion. Dr.  Stokes  sajs,^  '  There  is  nothing 
more  difficult  than  for  a  man  who  has  been 
educated  in  a  particular  doctrine  to  free  him- 
self from  it  even  though  he  has  found  it  to 
be  wrong.  There  is  something  in  the 
human  mind  which  renders  the  reception  of 
a  doctruie,  if  it  be  a  bad  one,  a  most  danger- 
ous circumstance.  It  is  like  the  imbibition 
of  a  particular  poison  or  miasma.  We  find 
that  some  men  who  have  been  once  exposed 
to  the  miasmata  which  induce  intermitting 
fever,  will  for  the  whole  course  of  their  lives, 
be  incapable  of  getting  rid  of  that  poison 
which  has  been  once  received.  And  thus  it 
is,  not  only  with  the  material,  but  with  the 
immaterial  world.  Thus  it  is,  not  only  with 
physical,  but  with  moral  or  intellectual  im- 
pressions. There  is  nothing  more  difficult 
than  to  unlearn.  This  fostering  of  false 
doctrine  in  the  mind  is  one  cause  ;  but  there 

*  Clinical  Lectiu'es  on  Fever.    Med.  Times  and  Graz.,  1854, 
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are  otlier  causes  too.     The  indolence  of  many 
men  will  prevent  them  taking  the  trouble  to 
•unlearn.     The  jDride  of  many  men   has  the 
same  effect;  and   above  all  things,  there  is 
this,  that  a  very  large  nnmber   of  students 
not   only   of  surgery,   bnt   of  medicine,  al- 
though they  were  taught  the   technicalities 
of  the  profession,  the   alphabet  of  the  pro- 
fession, as   it   were,  were   not  taught  what 
is   infinitely   more   important,   namely,  how 
to  teach  themselves.     Now  this  is  the  prin- 
cixDle,  and  ought   to  be  the  grand  object  of 
every  teacher  of  medicine.      I  believe  that 
no  man   can   be   fully   and   entirely  taught 
anything.      He    must    teach    himself,    and 
what  the  teacher  has  to  do,  and  what  I  have 
ever  set  before  myself,  as  my  highest  duty, 
is  to  endeavour  to  teach  you  how  to  teach 
yourselves.' 

For  the  convenience  of  those  who  may 
desire  to  verify  my  references,  or  who,  for 
any  reason,  may  wish  to  study  the  literature 
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of  cliolera,  I  append  a  list  of  authors  to 
whose  labours  I  am  mdebted  for  mucli  of  the 
information  which  I  have  embodied  in  my 
own  writings,  and  without  whose  aid  I  could 
have  made  little  progress  in  working  out  this 
subject. 

11  Savile  Eow,  W. 
December,  1865. 
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NOTES   ON   CHOLEKA. 

SECTION  I. 

THE    RELATION   BETWEEN    THE    SYMPTOMS    OP    COLLAPSE 
AND  THE  LOSS  OF  LIQUID   BT  VOMITING  AND  PURGING. 

There  are  few  diseases,  the  treatment  of 
wliicli  lias  been  more  influenced  bj  patho- 
logical theories  than  that  of  cholera.  The 
theory  which  has  gained  almost  nniversal 
acceptance  is,  that  the  worst  symptoms  of 
the  disease  are  dne  to  the  drain  of  fluid  from 
the  blood.  The  practice  which  has  been 
based  upon  this  theory  is  to  check  the 
purging,  by  opiates  and  astringents,  and  to 
restore  to  the  blood  its  lost  constituents  by 
saline  injections  into  the  veins.  What  if 
this  theory  be  erroneous,  and  the  practice 
suggested  by  it  injurious  ?  That  the  theory 
and  the  practice  are  both  wrong,  I  am  per- 
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suaded ;    and  I  piirpose   now   to    give   tlie 
reasons  for  my  belief. 

First,   tlien,   let   ns   inquire.  What  is  the 
relation  between  the  symptoms  of  choleraic  col- 
lapse and  the  loss  of  fluid    hy  vomiting  and 
purging  ?     It  will,  I  suppose,   be    conceded 
by  all  who  are  prepared  to  argne  tbis  ques- 
tion, tliat  if  tbe  symptoms  of  collapse  are 
occasioned  by  a  drain  of  fluid  from  tbe  blood, 
tbere  must,  as  a  rule,  be  a  direct  relation 
between  tbe    degree    of    collapse    and    tbe 
amount   of  liquid  wbicb   escapes   from  tbe 
blood.     ISTow,  so  far  is  tbis  from  being  tbe 
case,  tbat  tbere  are  few  writers  of  any  note 
or  autbority  upon  tbe  subject  of  cbolera  wbo 
do  not  eitber  assert  distinctly,  or  record  facts 
from  wbicb  tbe  inference  plainly  follows,  tbat 
not  only  is  tbere  no  direct  relation  between 
tbe  loss  of  liquid  by  vomiting  and  purging 
and  tbe  degree  of  collapse ;   but  tbat  tbese 
conditions  often  bear  an  inverse  ratio  to  each 
other.     In  confirmation  of  this  statement,  I 
will  now    quote   some   of   the   best   known 
authors  on  the  subject  of  cholera. 
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Dr.  Edmmid  Parkes  says  :  '  My  cases  bear 
out  the  observations  of  Scot,  Jameson,  Orton, 
Kennedy,  Copland,  and,  in  fe.ct,  abnost  all 
the  English,  writers  of  reputation,  that  there 
is    absolutely    no    ratio    between  these   two 
classes  of  symptoms  '  {i.e.,  between  the  purg- 
ing and  vomiting  and  the  symptoms  of  col- 
lapse) '  or  that  they  appear  even  to  observe 
an  inverse  ratio  to  each  other.     Thus,  at  a 
period  of  the  case  when  the  algide  symp- 
toms were  most  fully  developed — viz.,  in  the 
last  five  hours — the  purging  ceased;  in  the 
cases  where  the  algide  symptoms  were  pro- 
minent throughout,   and  which  cases  were 
consequently   the   most   malignant  and   the 
most  rapidly  fatal,  the  passage  of  fluid  from 
the  intestines  was  oftentimes   trivial  in  de- 
gree and  shortened  in  the  period  of  its  occur- 
rence.    In  cases  in  which  the  vomiting  and 
purging   were   excessive,   the   algide  symp- 
toms often  came  on  slowly,   and  were   less 
marked  and  deadly.'^ 

^  Eesearches  into  the  Pathology  and  Treatment  of  the 
Asiatic  or  Algide  Cholera. 
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Dr.  Partes,  then,  in  illustration  of  tliese 
remarks,  cites  some  cases  in  which,  the  fre- 
quency of  the  vomiting  and  purging  was 
quite  out  of  proportion  to  the  severity  of  the 
other  symptoms.  He  afterwards  states  that 
'  it  may  be  objected  to  observations  of  this 
kind,  that  the  number  of  stools  is,  after  all, 
no  certain  indication  of  the  amount  of  fluid 
passed.  This  objection  would  be  of  weight 
in  cases  where  the  stools  were  not  very  dif- 
ferent in  number ;  but  in  some  of  these  cases 
cited  above,  we  have  two  or  four  stools  at- 
tended by  more  rapid  death  than  twenty-five 
or  twenty  stools;  and  yet,  in  the  first  case, 
it  would  be  impossible  not  to  suppose  the 
quantity  of  the  fluid  passed  to  be  much  below 
that  of  the  second  case.'  He  adds,  '  It  may 
be  confidently  asserted  that  there  is  no  one 
who  has  seen  much  of  cholera  who  does  not 
know  that,  exclusive  of  the  mildest  forms  of 
the  disease,  a  case  with  little  vomiting  and 
purging  is  more  malignant  and  more  rapidly 
fatal  than  one  in  which  these  are  prominent 
symptoms.' 
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With  reference  to  the  varieties  in  tlie 
general  symptoms  of  cholera,  Scot  makes  the 
following  statement:  ^A  frequent  variety,  the 
worst  of  all,  is  that  which  is  noted  for  the 
very  slight  commotion  in  the  system ;  in 
which  there  is  no  vomiting,  hardly  any  purg- 
ing— perhaps  only  one  or  two  loose  stools — 
no  perceptible  spasm,  no  pain  of  any  kind ; 
a  mortal  coldness  with  arrest  of  the  circula- 
tion comes  on  from  the  beginning,  and  the 
patient  dies  without  a  struggle.  This  has 
frequently  manifested  itself  as  the  prevailing 
type,  and  almost  all  die  who  are  attacked  by 
it.'i 

The  testimony  of  Bell  is  to  the  same  effect. 
He  says  :  '  It  has  been  found  that  the  more 
violent  the  prominent  symptoms  are,  the 
more  likely  is  a  cure  to  be  effected ;  and  that 
when  the  disease  is  attended  with  rapid  col- 
lapse, little  or  no  vomiting  and  purging,  and 
no  spasm,  the  prognosis  is  very  unfavour- 
able.' 2 

1  Eeport  on  the  Epidemic  Cholera. 

^  Treatise  on  Cholera,  Asphyxia,  or  Epidemic  Cholera. 
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Orfcon,  in  several  passages  of  Ms  essay,  al- 
ludes to  the  fact  tliat,  in  the  worst  forms  of 
the  disease,  vomiting  and  purging  are  slight 
or  quickly  cease,  or  even  do  not  occur  at  all.^ 

Twining  gives  cases  which  illustrate  the 
same  general  principle.  Thus,  he  reports^ 
the  case  of  a  gentleman  who  died  nine  hours 
after  the  commencement  of  urgent  symptoms, 
in  whom  there  were  occasional  slight  efforts 
to  vomit  at  intervals  of  half  an  hour,  and  he 
had  only  four  stools  from  the  commencement 
to  the  termination  of  the  attack.  And,  in 
another  part  of  his  work,^  he  says,  'We  often 
see  patients  vomiting  violently  for  hours,  and 
others  purged  profusely  for  several  days  with- 
out cholera  {i.e.,  collapse)  coming  on.' 

The  authors  above  cited  have  all  observed 
the  disease  in  India;  but  the  testimony  of 
those  who  have  witnessed  it  in  Europe  is  in 
strict  accordance  with  that  of  the  Indian  au- 


*  An  Essay  on  tlie  Epidemic  Cholera  of  India. 

2  Clinical  Illustrations  of  the  More  Important  Diseases  of 
Bengal,  p.  10. 

3  Ibid,  p.  37. 


TREATMENT   OF   CHOLERA.  7 

thorities.  Thus,  Magendie,  describing  cliolera 
as  he  saw  it  in  Paris  in  1832,  makes  tlie  fol- 
lowing statement :  '  Some  patients  liave  no 
evacuations,  insomuch  that  one  is  obliged  to 
excite  them ;  for  the  evacuations,  though  as- 
sociated with  the  disease,  are  not  one  of  the 
most  serious  symptoms;  and  those  patients 
who  have  had  copious  evacuations  have  been 
more  easily  treated  than  those  who  have  had 
none.  This  is  a  remark  which  has  been 
made  by  many  physicians.'  ^ 

Mr.  French  states,  among  other  reasons  for 
believing  that  the  intestinal  discharges  are 
salutary,  that  while  '  cholera,  in  its  most  in- 
tense form,  produces  death  instantly  without 
discharges,  all  those  who  recover  from  its  at- 
tack experience  the  peculiar  discharges  more 
or  less.'  And,  again,  in  favour  of  the  same 
view,  he  says,  is  'the  ultimate  recovery  of 
persons  who  have  continued  in  a  state  of  col- 
lapse for  a  considerable  length  of  time,  often 
extending  to  a  period  of  three  days,  and  who, 

*  Le90iis  sur  le  Cliolera  Morbus. 


8  THE    NATURE    AND 

in   all    instances,    sustained    enormous   dis- 
cliarges.'  ^ 

Dr.  Gnll,2  cites  the  evidence  of  several 
practitioners  to  the  effect  that,  in  many 
cases,  the  'evacuations  appeared  to  be  whoUy 
insufficient  to  account  for  the  fatal  collapse.' 
And  one  case  which  came  under  Dr.  Gull's 
observation,  affords  a  striking  illustration  of 
the  same  principle.  '  On  a  post  mortem 
examination,  the  large  intestines  contained 
healthy  faeces;  whilst  in  the  upper  two-thirds 
of  the  small  intestine,  the  mucous  membrane 
presented  the  ordinary  changes  induced  by 
the  cholera  process,  and  the  rice-water  effu- 
sion was  abundant.'  Dr.  Gull  adduces  this 
case  to  show  that  ^cholera  sicca,  in  a  strict 
sense,  does  not  occur ;  for  although  the  dis- 
ease may  be  fatal  without  any  evacuation,  the 
intestines  after  death,  in  such  cases,  have 
been  found  to  contain  the  rice-water  fluid.' 
It   can  scarcely  be  doubted,  however,   that 

'  The  Nature  of  Cholera  Investigated. 
2  Eeport  on  the  Morbid  Anatomy  and  Pathology  of  Cholera, 
published  by  the  Koyal  College  of  Physicians  in  ]  853. 
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when,  as  in  this  case,  the  purging  has  been 
insufficient  to  remove  the  fseculent  contents 
of  the  large  intestine,  the  loss  of  fluid  must 
have  been  out  of  all  proportion  less  than  in 
most  cases  in  which  recovery  takes  place. 
And  Dr.  Gull,  in  another  part  of  his  report,^ 
admits  that  '  the  intensity  of  the  symptoms 
is  often  in  no  inconsiderable  degree  greater 
than  can  be  accounted  for  by  the  amount  of 
the  effusion.' 

With  respect,  then,  to  the  question  whether 
there  is  any  direct  relation  between  the  loss 
of  fluid  by  purging  and  the  symptoms  of  col- 
lapse, we  have  a  large  amount  of  concurrent 
testimony  to  the  effect  that  no  such  relation- 
ship exists. 

Even  admitting  that  there  were  a  direct 
and  constant  relationship  between  the  loss  of 
fluid  and  the  degree  of  collapse,  further  evi- 
dence would  still  be  required  to  prove  that 
they  stand  to  each  other  in  the  relation  of 
cause  and  effect.     It  might  be  that  they  are 

^  Eeport  on  the  Morbid  Anatomy  and  Pathology  of  Cholera, 
p.  211,  published  bytheEoyal  College  of  Physicians  in  1853. 
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only  tlie  effects  of  one  common  cause,  whicli 
while,  on  the  one  hand,  it  gives  rise  to  col- 
lapse, on  the  other  excites  vomiting  and 
purging.  How  far  this  may  be  the  case,  we 
shall  have  to  consider  hereafter.  In  the 
meantime,  it  must,  I  think,  be  conceded, 
that  the  evidence  of  there  being  an  inverse 
rather  than  a  direct  ratio  between  the  degree 
of  collapse  and  the  loss  of  liquid  by  vomiting 
and  purging,  is  fatal  to  the  hypothesis  so 
generally  received  and  acted  upon,  that  cho- 
leraic collapse  is  caused  by  the  drain  of  liquid 
from  the  blood. 
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SECTION  11. 

ARE  THE  SYMPTOMS  OP  COLLAPSE  SUCH  AS  AN  EXCES- 
SIVE DRAIN  OF  LIQUID  FROM  THE  BLOOD  WOULD 
BE    LIKELY   TO    GIVE    RISE    TO  ? 

With  reference  to  tlie  hypotliesis  that  tlie 
characteristic  S3niiptoins  of  choleraic  coUapse 
are  caused  by  the  loss  of  the  watery  consti- 
tuents of  the  blood,  we  have  next  to  inquire, 
whether  the  symptoms  of  collapse  are  such  as 
an  excessive  drain  of  fluid  from  the  hlood 
would  he  lihely  to  produce. 

Now,  what  is  the  condition  of  a  patient 
who  has  suffered  a  profase  drain  from  the 
blood,  whether  of  water  alone  or  all  the 
blood-constituents?  What  is  the  effect  of 
a  copious  hsemorrhage,  of  a  profuse  and  long 
continued  leucorrhoea,  of  prolonged  lacta- 
tion, of  excessive  purging,  whether  the  re- 
sult of  disease  or  of  medicine  ?  Is  not  the 
condition  of  a  patient  who  has  been    ex- 
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hausted  bj  sucL.  means^  of  tlie  nature  of 
syncope?  There  are  a  small  and  frequent 
pulse,  a  pallid  skin,  dimness  of  sight,  and 
tinnitus  aurium :  these  symptoms  being 
much  increased  by  the  erect  posture ; 
and,  in  extreme  cases,  the  head  cannot  be 
raised  from  the  pillow,  even  for  a  moment, 
without  the  occurrence  of  syncope.  For  a 
patient  in  this  condition  to  walk  or  stand, 
or  even  to  sit  up,  is  simply  impossible. 
Now,  there  is  something  in  the  collapse  of 
cholera  which  is  essentially  different  from 
the  mere  exhaustion  which  leads  to  syn- 
cope. In  fact,  almost  the  only  symptom 
which  is  common  to  the  two  conditions  is 
the  extreme  smallness  and  feebleness  of  the 
pulse. 

One  great  distinction  consists  in  the  re- 
markable blueness,  coldness,  and  other 
symptoms  indicating  that  during  the  col- 
lapse of  cholera  the  aeration  of  the  blood 
is  greatly  interfered  with ;  while  no  such 
symptoms  of  obstructed  respiration  occur  in 
ordinary  cases  of  exhaustion  from  excessive 


TEEATMENT   OF    CHOLEEA.  13 

purging.  Another  great  and  obvions  dis- 
tinction is  this  :  that  whereas  a  patient  ex- 
hausted by  a  drain  of  fluid  from  the  blood, 
and  therefore  verging  on  syncope,  is  un- 
able to  assume  the  erect  posture  without 
losing  at  once  his  pulse  and  his  conscious- 
ness, a  patient  in  the  collapse  of  cholera, 
whose  skin  is  blue  and  icy  cold  and  whose 
pulse  is  imperceptible  or  extremely  small 
and  feeble,  is  often  able  to  stand  up  with- 
out becoming  faint,  and  even  to  walk  a 
distance  which  must  require  a  considerable 
amount   of  muscular  exertion. 

This  is  a  fact  alluded  to  by  several 
authors ;  and  no  one  can  have  watched 
cases  of  the  disease  without  having  ob- 
served the  surprising  amount  of  muscular 
exertion  of  which  even  a  cold  and  pulse- 
less patient  is  capable.  It  is  scarcely  ne- 
cessary to  quote  authorities  for  this  state- 
ment; but  I  will  refer  to  one  in  illustra- 
tion of  what  has  been  advanced. 

Scot  says :  ^  '  Instances  are  not  wanting  of 

*  Eeport  on  the  Epidemic  Cholera,  p.  24. 
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patients  being  able  to  walk,  and  to  perform 
many  of  tbeir  usual  avocations,  even  after 
tbe  circulation  has  been  so  much,  arrested 
that  the  pulse  has  not  been  discernible  at 
the  wrist.'  The  same  author  states,  in 
another  place,  when  speaking  of  the  effects 
of  blood-letting  :^  '  It  is  remarkable  that,  in 
a  disease  like  cholera,  syncope  should  be  so 
rare  a  symptom.'  And,  again,^  '  During  the 
progress  of  this  disorder,  when  the  nervous 
energy  seems  to  be  almost  annihilated,  and 
the  functions  of  the  heart  and  arteries  to 
be  abolished,  this  symptom  (syncope)  is 
yet  very  rarely  observed.' 

Another  remarkable  difference  between 
the  collapse  of  cholera  and  the  exhaustion 
caused  by  an  excessive  drain  of  liquid  from 
the  blood,  consists  in  the  rapidity  with 
which  a  patient  often  recovers  from  the  former 
condition.  As  an  instance  of  this  I  may 
quote  the  following  :  ^  '  I  have  seen '    (says 

^  Report  on  the  Epidemic  Cholera,  p.  58. 

2  Ibid,  p.  28. 

8  Dr.  Gull's  Eeport,  p.  135. 
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Mr.  Grainger)  '  a  man  stand  at  his  door 
on  Wednesday,  who  on  Monday  was  in 
perfect  collapse.'  And  this  observation,  as 
Dr.  Gull  observes,  is  in  accordance  with  the 
experience  of  others. 

With  reference  to  this  remarkable  feature 
of  cholera,  Twining  makes  the  following 
statement :  ^  'In  cases  not  fatal,  the  pro- 
gress of  recovery  is  often  almost  as  rapid 
as  the  accession  of  cholera ;  and  if  the  dis- 
ease be  treated  at  the  very  onset,  it  is  not 
uncommon  to  see  a  person  well  on  the  third 
day,  after  an  attack  of  the  worst  symptoms^ 
which  had  commenced  with  coldness  and 
collapse,  and  who,  if  left  without  remedies, 
would  probably  have  died  in  six  or  eight 
hours.  In  these  instances  recovery  seems  al- 
most as  sudden  and  complete  as  in  cases  of 
patients  who  are  resuscitated  after  suspension 
of  animation  from  submersion  in  water.''  It 
is  scarcely  necessary  to  insist  upon  the  fact, 
that    no    such    instances  of   rapid  recovery 

'  Clinical  Illustrations  of  the  more  Important  Diseases  of 
Bengal,  p.  20. 
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from  extreme  prostration  consequent  on  a 
drain  of  fluids  from  the  blood  are  ever 
known  to  occur ;  nor,  from  the  nature  of 
things,  is  it  possible  that  a  great  loss  of 
blood-constituents  can  be  restored  with  such 
extreme  rapidity. 

The  natural  and  obvious  inference  from 
these  facts  appear  to  be,  that  there  is  an 
essential  difference  between  the  condition 
of  a  patient  who  has  been  exhausted  by  a 
profuse  drain  from  the  blood,  and  that  of  one 
in  collapse  with  cholera.  It  is,  therefore, 
incumbent  on  those  who  maintain  that 
choleraic  coUapse  is  due  to  the  loss  of  fluid 
by  the  intestinal  canal,  to  explain,  if  they 
can,  the  remarkable  differences  which  have 
here  been  pointed  out  between  the  symp- 
toms of  coUapse  and  those  of  ordinary  syn- 
cope. 
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SECTIOl^r  III. 

DOES  THE  EFFECT  OF  VARIOUS  AND  OPPOSITE  MODES 
OP  TREATMENT  ON  THE  SYMPTOMS  OF  COLLAPSE 
AFFORD  ANT  SUPPORT  TO  THE  THEORY  THAT  A 
DRAIN  OF  LIQUID  FROM  THE  BLOOD  IS  THE  ESSEN- 
TIAL   OR    THE    CHIEF    CAUSE    OF    THAT   CONDITION? 

We  liave  shown  in  the  two  previons  sec- 
tions that  two  classes  of  facts  stand  in  bold 
opposition  to  the  theory  that  the  collapse 
of  cholera  is  due  to  a  drain  of  liquid  from 
the  blood.  We  have  seen  that  there  is  no 
such  direct  relation  between  the  degree  of 
collapse  and  the  amount  of  liquid  dis- 
charged from  tho  blood  as  must  exist  if 
the  hypothesis  in  question  were  true.  We 
have  also  seen  that  the  symptoms  of  col- 
lapse differ  essentially  from  those  which  an 
excessive  drain  of  fluid  from  the  blood  is 
knovni  to  produce.  We  have  now  to  inquire 
ivhether  the  effect  of  various  and  ojpposite 
0 
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modes  of  treatment  ujpon  the  symptoms  of 
collapse  affords  support  to  the  theory  that  a 
drain  of  liquid  from  the  hlood  is  the  essen- 
tial or   the   chief  cause    of  that   condition. 

The  Effect  of  Alcoholic  Stimulants.  The 
condition  of  a  patient  in  collapse — cold  and 
pulseless,  and  apparently  exhansted — is  one 
wliicli  natnrally  suggests  the  nse  of  stimu- 
lants. Any  one  who  has  witnessed  the  speedy 
improvement  in  the  pnlse  and  in  the  other 
symptoms  which  usually  follows  the  adminis- 
tration of  wine  or  brandy  to  a  patient  who 
is  fainting  from,  loss  of  blood  or  exhausted 
,by  excessive  purging,  might  reasonably  ex- 
pect to  obtain  similar  results  from  the  same 
means  in  the  collapse  of  cholera.  Accord- 
ingly, stimulants  have  been  given,  and  given 
freely  and  boldly ;  and  the  result  has  been 
a  very  general  conviction  that  in  the  stage 
of  collapse  they  are  not  only  useless,  but 
positively  injurious.  Again  and  again  have 
I  seen  a  patient  grow  colder,  and  his  pulse 
diminish  in  volume  and  power,  after  a  dose 
of  brandy,   and   apparently   as  a  direct  re- 
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suit  of  the  brandy.  Dr.  Gull^  states  that, 
^although  opium  and  diffusible  stimuli — 
brandy,  camphor,  and  ammonia — were  use- 
ful at  an  early  stage  of  the  disease,  as  col- 
lapse set  in,  they  not  only  failed  to  pro- 
duce any  favourable  result,  but  often  aggra- 
vated  the    symptoms.' 

Dr.  Paine,  who  has  given  an  admirable 
description  of  cholera  and  its  treatment  in 
1832,  writes  thus  of  stimulants  :^  '  We  have 
seen  no  benefit  from  their  liberal  use,  and  it 
is  even  doubtful  whether  they  contribute 
much  in  any  quantities.  It  requires  the 
conviction  of  experience,  however,  to  enable 
us  to  abstain  from  their  use,  and  to  resist 
the  impulse  to  apply  them  to  the  dying- 
spark.' 

The  very  general  conviction  as  to  the 
worse  than  uselessness  of  alcoholic  stimu- 
lants in  the  collapse  of  cholera  is  the  more 

^  Eeport  on  the  Morbid  Anatomy  and  Pathology  of  Cholera, 
p.  185. 

*  Letters  on  Cholera  Asphyxia  as  it  has  appeared  in  New 
York,  p.  42. 
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to  be  relied  upon,  inasmncli  as  it  lias  been 
forced  upon  men's  minds  in  opposition  to 
preconceived  notions  and  prevailing  theories. 
Tbe  action  of  stimnlants  in  the  collapse  of 
cbolera  being  obviously  very  different  from 
tbeir  influence  upon  patients  wbo  bave  been 
exhausted  by  tbe  loss  of  blood-constituents, 
we  infer  tbat  syncope  and  choleraic  collapse 
are  pathological  conditions  essentially  dif- 
ferent ;  and  this  conclusion  is  confirmed  in 
a  most  striking  manner  by  the  effect  of 
other  modes  of  treatment. 

The  Effect  of  Venesection  on  the  Symptoms 
of  Collapse.  It  is  scarcely  necessary  to  assert 
that  no  sane  practitioner  would  think  of  ab- 
stracting blood  from  a  patient  who  has  been 
reduced  to  a  state  bordering  on  syncope  by 
any  of  the  common  sources  of  exhaustion 
which  have  before  been  referred  to  (p.  11). 
It  is  obvious  that  the  loss  of  blood  in  such 
cases  might  be  attended  with  perilous  and 
even  fatal  results.  But  what  has  been  the 
effect  of  venesection  in  not  one  or  two,  but  in 
a  large  number  of  cases  of  cholera,  and  in  the 
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liands  of  many  different  practitioners  ?  Has 
the  effect  of  this  treatment  been  such  as  to 
afford  support  to  the  theory  that  collapse 
results  from  loss  of  liquid?  or  has  it  been 
to  add  to  the  cumulative  evidence  which 
stands  ojDposed  to  that  theory?  We  will 
endeavour  now  to  answer  these  questions. 

It  is  in  the  writings  of  the  Indian  prac- 
titioners that  the  largest  amount  of  evidence 
is  to  be  obtained  as  to  the  influence  of  blood- 
letting in  cholera.  Scot  makes  the  following 
remarks  on  this  subject^  :  '  The  abstraction 
of  blood,  unless  as  an  antispasmodic,  is  a 
remedy  so  little  indicated  by  the  usual  symp- 
toms of  cholera,  that  its  employment  in  the 
cure  of  this  fatal  disease  has  afforded  a  signal 
triumph  to  the  medical  art.  It  requires  no 
common  effort  of  reasoning  or  reflection  to 
arrive  at  the  conclusion  that,  when  the 
powers  of  life  appear  to  be  depressed  to 
the  lowest  degree,  the  pulsation  of  the  heart 
all  but  extinct,  the  natural  heat  of  the  body 
gone,  and  the  functions  of  the  system  sus- 

^  Eeport  on  Epidemic  Cholera,  p.  Iviii. 
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pended,  and  incapable  of  being  revived  by 
tbe  strongest  stimulants,  tlie  abstraction  of 
blood  might  yet  prove  a  remedy  against  a 
train  of  symptoms  so  desperate.  !Few  re- 
medies/ lie  says,  '  on  a  fair  trial,  bave  been 
more  generally  and  unequivocally  advocated 
than  free  blood-letting ;  and  the  most  that 
has  been  urged  against  it  is,  that  it  is  not 
always  successful.'  He  then  quotes  reports 
from  medical  ofB.cers  furnishing  very  striking 
testimony  to  the  benefit  of  bleeding  in  cases 
of  extreme  collapse. 

Annesley  states  (quoted  by  Scot,  p.  Ix) : 
'In  place  of  syncope  being  produced  by 
bleeding,  in  the  cases  v^^hich  I  have  treated, 
the  pulse  has  invariably  improved,  and  the 
feelings  of  faintness  and  debility  disap- 
peared.' 

Bell  makes  the  following  statement  ^  : 
'  The  effect  of  blood-letting  would  indeed 
sometimes  appear  almost  miraculous.  A 
patient  will  be  brought  in  in  a  cot,  unable 

*  Treatise  on  Cholera  Asphyxia,  p.  118. 
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to  move  a  limb,  and,  but  that  lie  can  speak 
and  breathe,  having  the  character,  both  to 
touch  and  sight,  of  a  corpse,  yet  will  he, 
by  free  venesection  alone,  be  rendered,  in 
the  course  of  half  an  hour,  able  to  walk 
home  with  his  friends.' 

Rogers  gives  the  following  description  of 
the  effects  of  venesection  by  a  medical  man 
who  was  himself  the  patient^  :  '  There  was 
a  sensation  which  I  am  at  a  loss  to  describe, 
as  if  my  heart  was  ceasing  to  beat,  and  a 
dread  of  suffocation  ;  this  sensation  was  in- 
stantly relieved  by  bleeding,  and  I  recovered 
immediately.' 

The  following  striking  case  is  recorded 
by  Sir  Eanald  Martin^ :  '  On  visiting  my 
hospital  in  the  morning,  the  European  far- 
rier-major was  reported  to  be  dying  of  cho- 
lera. I  found  that  during  the  night  he  had 
been  drained  of  all  the  fluid  portion  of  his 

*  Eeports  on  Asiatic  Cholera  in  Eegiments  of  the  Madras 
Army,  by  Samuel  Eogers,  p.  259. 

2  The  Influence  of  Tropical  Climates  on  European  Consti- 
tutions, 6th  ecL,  p.  349. 
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blood.  His  aiDpearance  was  surprisingly 
altered ;  Ms  respiration  was  oppressed  ;  tlie 
countenance  sunk  and  livid;  the  circulation 
flagging  in  the  extremities.  I  opened  a  vein 
in  each  arm,  but  it  was  long  ere  I  could 
obtain  anything  but  trickling  of  dark  treacly 
matter.  At  length,  the  blood  flowed ;  and 
by  degrees  its  darkness  was  exchanged  for 
more  of  the  bue  of  nature.  Tbe  farrier  was 
not  of  robust  liealth. ;  but  I  bled  him  largely 
when  be,  whom  but  a  moment  before  I 
thought  a  dying  man,  stood  up  and  ex- 
claimed, "  Sir,  you  have  made  a  new  man 
of  me."     He  is  still  alive  and  well.' 

Now,  let  me  ask,  is  it  possible  to  recon- 
cile facts  of  this  kind  with  the  theory  that 
the  collapse  of  cholera  results  from  a  loss 
of  the  liquid  constituents  of  the  blood  ?  If 
Sir  E.  Martin's  hypothetical  statement,  that 
his  patient  '  had  been  drained  of  all  the  fluid 
portion  of  his  blood,'  were  an  accurate  ex- 
pression of  facts,  can  we  conceive  it  pos- 
sible that  he  could  have  '  made  a  new  man ' 
of  hun  by  abstracting  largely  the  blood  which 
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remained  in  the  vessels  9  I  maintain  tliat 
the  nnmerons  well  authenticated  instances 
of  great  and  immediate  and  permanent  re- 
lief hj  means  of  venesection  in  the  collapse 
stage  of  cholera,  are  utterly  and  hopelessly 
irreconcilable  with  the  hypothesis  in  question. 
The  Effect  of  Purgatives.  If  the  symp- 
toms of  collapse  were  due  to  the  drain  of 
liquid  from  the  blood,  and  its  escape  by 
the  intestinal  canal,  it  would  seem  to  be 
impossible  that  the  symptoms  of  collapse 
should  pass  away  while  the  drain  of  liquid 
by  vomiting  and  purging  is  continually 
going  on.  It  would  seem,  too,  that  the 
action  of  purgatives  during  the  state  of 
collapse  must  greatly  increase  the  mortality. 
I  do  not  here  propose  to  consider  the 
merits  of  the  purgative  plan  of  treatment. 
I  wish  only  to  refer  to  the  indisputable 
fact  that  there  are  on  record  numerous  well 
authenticated  instances  of  recovery  from 
collapse,  while  the  intestinal  discharges 
were  encouraged  by  repeated  doses  of  emetic 
and   purgative    medicine.     And,    further,    I 
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cliaUenge  tlie  advocates  of  tlie  tlieory  which. 
I  am  endeavoiiring  to  refute,  to  refer  to  a 
single  case  of  recovery  from  collapse  in 
which,  the  intestinal  discharges  have  not 
continued,  in  a  greater  or  less  degree,  while 
the  sjm|)toms  of  collapse  were  passing  off. 
If  the  theory  in  question  had  a  basis  of 
truth,  the  cessation  of  the  intestinal  dis- 
charges must  always,  and  of  necessity,  pre- 
cede recovery  from  collapse. 

During  the  early  part  of  the  cholera 
epidemic  of  1849,  all  the  cases  of  cholera 
admitted  into  King's  College  Hospital  were 
treated  by  liberal  doses  of  brandy  and  opium. 
Under  this  mode  of  treatment,  the  mortaKty 
was  very  great.  The  treatment  was  then 
entirely  changed ;  brandy  and  opium  were 
discontinued ;  and  large  quantities  of  salt 
a.nd  water  were  administered.  The  effect 
of  this  treatment  was  to  excite  frequent 
vomiting,  and  certainly  not  to  check,  but 
rather  to  increase,  the  purging;  and  the 
result  was  a  much  larger  proportion  of 
recoveries  than  under  the  previous  mode  of 
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treatment.  I  liad  no  share  in  conducting 
the  treatment  on  that  occasion;  but  I  was 
greatly  struck  hj  the  different  effects  of 
the  two  opposite  modes  of  treatment.  I 
was  also  deeply  impressed  by  observing 
that,  during  that  epidemic,  the  arrest  of 
the  purging  by  opiates  was  in  several  in- 
stances followed  by  the  worst  symptoms  of 
collapse;  and  a  painfal  question  arose  in 
my  mind,  whether  the  collapse  in  such 
cases  was  not  a  direct  result  of  the  arrest 
of  the  purging. 

At  the  commencement  of  the  last  epi- 
demic— that  of  1854 — I  had  arrived  at  the 
conclusion  that  the  commonly  received 
theory  of  choleraic  collapse  is  erroneous. 
I  had  the  chief  charge  of  the  hospital 
during  the  whole  period  of  the  epidemic; 
and  I  gave  emetics  and  purgatives  to  all 
the  patients  who  came  under  my  care.  I 
have  since  published  full  particulars  of  all 
my  cases. ^     I  am  convinced  that    in   many 

*  On  Epidemic  Diarrhoea  and  Cholera :  their  Pathology  and 
Treatment.     With  a  Eecord  of  Cases.     Longmans  and  Co. 
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instances  I  gave  an  excessive  qnantitj  of 
castor-oil ;  yet  tlie  resnlt  was  a  mortality,  to 
say  the  least,  below  the  average  mortality 
in  cases  of  equal  severity.  During  that 
epidemic,  many  cases  of  choleraic  diarrhoea 
came  under  my  observation — cases  in  which 
there  were  vomiting,  bilious  purging,  and 
cramps.  These  were  all  treated  by  castor- 
oil,  without  opiates.  They  all  recovered; 
and  not  one  case  so  treated  passed  into 
collapse.  Several  of  the  medical  officers, 
pupils,  and  nurses,  and  a  considerable  num- 
ber of  patients  who  were  in  the  hospital 
for  other  diseases,  had  the  premonitory 
symptoms  of  cholera.  AH  were  treated  in 
the  same  way,  and  all  recovered.  In  con- 
trast with  this  most  satisfactory  result, 
stands  the  fact  that,  during  the  previous 
epidemic  of  1849,  several  inmates  of  the 
hospital,  nurses  and  patients,  having  been 
seized  with  choleraic  symptoms,  and  being 
promptly  treated  by  opiates,  passed  into  a 
state  of  collapse  and  died. 

I    see  no   way    in  which  the  facts   here 
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stated  can  be  reconciled  witL.  the  lijrpotliesis 
that  the  worst  symptoms  of  cholera  result 
from  the  loss  of  liquid,  and  that  the  main 
object  of  treatment  is  to  check  the  vomit- 
ing  and  purging. 

The  Effect  of  Injecting  Hot  Saline  Solutions 
into  the  Veins.  It  is  well  known  that  the 
injection  of  a  hot  saline  fluid  into  the  veins 
during  the  collapse  of  cholera  has  often 
been  followed  bj  great  temporary  relief. 
The  pulse  improves ;  the  temperature  rises ; 
the  countenance  becomes  natural ;  the  voice 
recovers  its  strength ;  and,  in  short,  all  the 
worst  symptoms  speedily  disappear — usually, 
however,  to  return  with  all  their  former 
severity  within  a  very  short  time.  The  late 
Dr.  Mackintosh  of  Edinburgh,  during  the 
summer  of  1832,  injected  the  veins  of  156 
patients,  of  whom  only  twenty-five  recovered. 
There  are  probably  but  few  practitioners 
who  now  expect  any  practical  benefit  from 
this  mode  of  treatment — few  who  would 
consider  it  right  to  repeat  this  experiment. 
But  there  are  many  pathologists  who  main- 
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tain  that,  since  all  tlie  symptoms  of  collapse 
speedily  disappear  after  tlie  injection  of  a 
certain  quantity  of  liquid  into  the  veins, 
this  experiment  proves  conclusively  that  the 
symptoms  which  previously  existed  must 
have  resulted  from  the  loss  of  a  liquid  simi- 
lar in  character  to  that  which  the  opera- 
tion restores  to  the  blood.  I  believe,  how- 
ever, that  the  true  explanation  of  the 
manner  in  which  the  hot  saline  injections 
afford  the  surprising  temporary  relief  which 
they  are  acknowledged  to  have  done,  has 
been  missed ;  and  that  rightly  interpreted, 
the  results  of  this  experiment  afford  as  little 
support  to  the  hypothesis  that  collapse  de- 
pends on  loss  of  fluid,  as  do  the  effects  of 
other  modes  of  treatment  to  which  refer- 
ence has  already  been  made. 

In  a  fature  section  I  will  give  what  I 
believe  to  be  the  true  pathology  of  collapse ; 
and  then  I  hope  to  explain  the  modus 
operandi  of  the  saline  injection  into  the 
veins. 

Before  attempting  to  give  what  I  believe 
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to  be  tlie  true  interpretation  of  tlie  symp- 
toms of  cholera,  I  have  thought  it  desirable 
to  direct  attention  to  some  of  the  facts  and 
arguments  which  are  opposed  to  the  com- 
monly received  theory.  There  is  so  much 
of  the  superficial  appearance  of  truth  in 
the  theory  which  explains  the  symptoms  of 
collapse  by  the  loss  of  the  watery  portion 
of  the  blood,  that  the  practice  of  giving 
opium  and  other  astringents  to  arrest  the 
intestinal  discharges  will  continue  more  or 
less,  in  spite  of  failure  and  disappointment, 
until  it  can  be  clearly  shown  that  the  state 
of  collapse  has  an  entirely  different  origin 
and  cause  from  that  which  the  theory  in 
question  assumes. 
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SECTION  lY. 

A  GENERAL  YIEW  OF  THE  PATHOLOGY  OF  CHOLERA. 
SOME  POINTS  OF  ANALOGY  BETWEEN  CHOLERA  AND 
SMALL    POX. 

In  previous  sections,  I  kave  adduced  some 
facts  and  arguments  adverse  to  the  com- 
monly received  theory  that  the  worst  symp- 
toms of  cholera  are  mainly  due  to  the  drain 
of  water  from  the  blood  by  vomiting  and 
purging.  If  this  theory  be  erroneous,  it  is 
of  incalculable  importance  that  it  should  be 
discarded;  for  it  is  unquestionable  that  it 
has  had  immense  influence  on  the  treatment 
of  cholera,  as  well  as  on  the  estimate  which 
men  have  formed  of  the  efPect  of  various 
modes  of  treatment.  Let  a  practitioner  be 
thoroughly  persuaded  that  the  essential 
cause  of  choleraic  collapse  is  a  drain  of 
liquid  from  the  blood,  and  it  vdll  be  difScult 
to  convince  him  that  opium  and  astringents 
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can  do  liarin,  or  ttat  an  emetic  or  a  pur- 
gative can  do  anything  but  liarni  in  tlie 
treatment  of  that  disease. 

A  recent  writer  in  the  Lancet,  Oct.  21st, 
p.  461,  sajs :  '  Were  we  a  cholera  patient, 
we  should  praj  to  be  delivered  from  men 
who  have  only  one  idea.'  Yet  it  is  manifest 
that  this  writer  is  of  the  class  from  which  he 
would  pray  to  be  delivered.  His  one  idea 
is,  that  the  secretions  are  suppressed  '  for 
want  of  serum;  and  that  by  supplying  the 
materials  of  this,  and  by  the  use  of  means 
that  shall  act  astringently,  we  are  taking 
the  best  means  to  restore  secretions.'  What 
does  it  avail  to  refer  one,  whose  mind  is  thus 
prepossessed  by  a  theory,  to  such  facts  as 
are  contained  in  the  very  interesting  paper 
by  Mr.  Watkins,  published  in  a  recent  num- 
ber of  the  British  Medical  Journal,  Oct.  28th, 
p.  445  ?  Mr.  Watkins  there  states  that,  in 
1854,  the  deaths  under  various  modes  of 
treatment,  but  mostly  with  opium,  having 
been  more  numerous  than  the  recoveries,  at 
a  period,  too,  when  Hhe  epidemic  was   in- 
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creasing  both,  in  tlie  number  of  cases  and  in 
severity,'  he  treated  twenty-one  cases  by  re- 
peated doses  of  castor  oil ;  and,  of  the  cases 
thns  treated,  nineteen  recovered.  About  the 
same  period  his  colleague,  Dr.  Lett,^  treated 
seven  cases  by  fall  doses  of  opium,  and 
'every  case  had  died.'  What  will  be  said 
of  facts  like  these  by  a  man  whose  one  idea 
of  the  treatment  of  cholera  is,  that  loss  of 
fluid  is  to  be  counteracted  by  astringents  ? 
He  will  probably  argue,  that  those  who  re- 
covered while  taking  purgatives  did  so  in 
spite  of  an  erroneous  and  mischievous  treat- 
ment ;  while  those  who  died  under  the  opiate 
treatment  succumbed  to  the  disease  in  spite 
of  a  treatment  which  was  theoretically  cor- 
rect, and  which  ought,  therefore,  to  have 
saved  them. 

I  am  convinced,  from  a  careful  study  of 
the  history  and  literature  of  cholera,  that 
there  will  be  no  general  agreement  as  to  the 
treatment  of  the  disease  until  we  have  freed 

*  The  case  of  Dr.  Lett  Iiimself  is  one  of  peculiar  and  most 
painful  interest. 
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ourselves  from  erroneous  theories  as  to  its 
pathology  and  tlie  relation  of  its  symptoms 
to  eacL.  other.  With  this  conviction,  I  pur- 
pose now  to  set  forth,  as  clearly  yet  as  briefly 
as  I  am  able,  certain  facts  and  conclusions 
regarding  the  pathology  of  cholera  which  ap- 
pear to  me  to  be  well  established. 

That  the  symptoms  of  cholera  result  from 
a  morbid  ^poison,  which  may  enter  the  blood 
either  through  the  lungs  or  through  the 
gastro-intestinal  canal,  is  a  point  so  gene- 
rally admitted,  that  I  will  not  now  stop  to 
discuss  the  question,  or  to  adduce  any  of  the 
numerous  facts  upon  which  this  view  is 
based. 

The  most  constant  and  characteristic  ef- 
fect of  this  poison  is  to  excite  a  copious 
secretion  from  the  mucous  membrane  of  the 
stomach  and  bowels.  This  secretion  is 
tinged  with  bile  before  collapse  comes  on, 
and  again  after  collapse  has  passed  off; 
while  during  the  stage  of  collapse  it  has  the 
characteristic  rice-water  appearance,  and 
bile  can  be  detected  only  by  chemical  tests, 

d2 
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The  vomiting  and  pnrging  constitnte  tlie 
means  bj  which,  the  morbid  secretions  are 
eliminated  from  the  alimentary  canal. 

It  is  certain  that  the  cholera  stools  con- 
tain some  poisonous  materials  by  which  the 
disease  may  be  communicated.  One  fact 
confirmatory  of  this  view  is  the  frequency 
with  which  washerwomen  and  their  families 
have  suffered  from  coming  in  contact  with 
the  soiled  linen  of  cholera  patients.  It  is 
probable  therefore,  that  the  poison  is  elimi- 
nated through  fche  gastro-intestinal  canal. 
It  is  also  probable  that  the  secretion  from 
the  mucous  membrane  of  the  digestive 
canal,  together  with  the  vomiting  and  purg- 
ing, are  as  much  parts  of  the  natural  process 
of  cure  as  is  the  eruption  on  the  sMn  in  the 
case  of  smaU-pox.  This,  at  any  rate,  is  cer- 
tain, that,  as  no  patient. ever  yet  recovered 
from  small-pox  without  the  appearance  of 
the  characteristic  eruption,  so  no  sufferer 
from  cholera  was  ever  known  to  get  well 
without  more  or  less  of  vomiting  and 
diarrhoea. 
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As,  in  the  worst  and  most  malignant 
forms  of  small-pox,  tlie  patient  may  die  of 
blood-poisoning  before  tbe  rash  appears,  so, 
in  the  worst  and  most  malignant  cases  of 
cholera,  lie  may  die  of  collapse  witbont 
either  vomiting  or  purging,  or  with  little  of 
either.  There  is  no  direct  relation,  as  we 
have  seen'  between  the  degree  of  collapse 
and  the  amount  of  vomiting  and  purging — 
often  rather  an  inverse  ratio  between 
them. 

There  is  yet  one  more  point  of  analogy 
between  small-pox  and  cholera.  As  the 
variolous  eruption,  which  is  unquestionably 
curative,  may  yet  by  its  very  abundance  be 
fatal  through  its  destructive  influence  on  the 
skin,  so  the  choleraic  secretions  may  be  so 
copious  as  to  kill  by  exhaustion.  Death 
by  exhaustion  is  certainly  not  a  common 
result  of  cholera ;  yet,  with  the  known  pos- 
sibility of  such  a  result,  a  rational  elimina- 
tive  treatment,  while  it  endeavours  to  free 
the   stomach   and  bowels   from  the  morbid 

*  Section  i,  p.  1  et  seq^. 
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secretions  wMch.  liave  been  spontaneonsly 
ponred  into  tliem,  makes  no  direct  attempt 
to  increase  the  amount  of  excretion  from  the 
blood. 

It  has  been  suggested  by  some  writers, 
that  the  analogy  of  small-pox  and  its  treat- 
ment afPords  an  argument  against  the 
eliminative  treatment  of  cholera.  It  is  said, 
with  truth,  that  when  the  treatment  of 
small-pox  was  conducted  on  the  theoretical 
principle  of  assisting  the  development  of  the 
pustules  and  so  the  elimination  of  the 
poison,  by  keeping  the  patient  in  a  close 
and  heated  atmosphere,  the  mortality  of 
the  disease  was  much  increased.  It  would 
have  been  strange  indeed  if  the  mortality 
had  not  been  increased  by  such  a  mode  of 
treatment;  but  it  is  a  result  of  shallow 
observation  and  reasoning,  to  infer  that 
there  is  any  analogy  between  that  mode  of 
treating  small-pox  and  the  use  of  emetics 
and  purgatives  in  cholera.  The  unhappy 
sufferer  from  smaU-pox,  who  was  covered 
with  heaps  of  bed-clothes  and  confined  in  an 
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artificiallj-lieated  and  poisonoiis  atmospliere, 
with  closed  doors  and  windows,  was  not  only 
deprived  of  tlie  refresliing  influence  of  cool  and 
pure  air,  but  lie  was  compelled  to  inliale 
again  through,  his  lungs  the  morbid  poison 
which  had  escaped  from  his  skin.  This 
treatment  was  the  exact  opposite  of  elimi- 
native.  To  eliminate  is  to  put  e  limine,  or 
out  of  the  door;  but  this  irrational  treat- 
ment rendered  elimination  impossible,  by 
closing  the  doors  and  windows  through 
which  the  poison  might  have   escaped. 

So  far  from  there  being  any  analogy  be- 
tween this  destructive  mode  of  treating 
small-pox  and  the  treatment  of  cholera  by 
emetics  and  purgatives,  the  analogy  wou.ld 
be  much  closer  with  an  opposite  mode  of  treat- 
ment— one  by  which  a  cholera-patient  should 
be  made  to  swallow  his.  own  evacuations, 
or  one  which  approaches  very  near  to  this 
in  its  results ;  namely,  that  which  has  for 
its  object  to  restrain  the  evacuations  by 
opium  and  astringents,  thus  increasing  the 
risk  of  the  morbid  secretions  being  reab- 
sorbed into  the  blood. 
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There  is  no  known  cure  for  cliolera — 
there  probably  never  will  be;  but,  as  the 
cooling  treatment  of  small-pox  which,  in 
spite  of  violent  opposition,  was  first  intro- 
duced by  Sydenham,  materially  lessened 
the  mortality  from  that  terrible  disease,  so 
the  general  adoption  of  an  eliminative  treat- 
ment of  cholera — by  means  of  emetics, 
mild  purgatives,  and  copious  draughts  of 
water — would,  I  am  persuaded,  do  much  to 
lessen  the  mortality  from  this  great  modem 
scourge. 

The  analogy  of  small-pox  and  the  results 
of  the  two  opposite  modes  of  treating  that 
disease,  are  certainly  in  favour  of,  and  not 
opposed  to,  this  view,  as  some  writers  have 
too  hastily  assumed. 
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SECTION  Y. 

THE    SYMPTOMS   AND    PATHOLOGY    OF   CHOLEEAIC 
COLLAPSE. 

The  symptoms  of  clioleraic  collapse  are  so 
well  known  as  to  need  no  minute  descrip- 
tion. The  most  important  and  cliaracteristic 
of  tliem  are  the  following :  coldness  and 
blueness  of  the  skin;  great  diminution  of 
the  volume  and  force  of  the  pulse ;  shrink- 
ing of  the  features,  with  a  corpse-like  sink- 
ing of  the  eye-balls ;  more  or  less  hurry 
and  difficulty  of  breathing,  with  a  short,  dry 
cough ;  a  peculiar  feebleness  of  the  voice ; 
coldness  of  the  tongue  and  breath ;  a  sen- 
sation of  burning  heat  in  the  epigastric 
region ;  great  thirst ;  more  or  less  complete 
suppression  of  bile  and  urine  ;  vomiting  and 
purging  of  a  rice-water  fluid ;  torpor  and 
drowsiness  in  a  variable  degree,  but  with- 
out delirium ;  and,  lastly,  cramps  in  the 
muscles.     Most  of  these  symptoms  are  pre- 
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sent  in  every  case  of  collapse;  some,  how- 
ever, may  be  absent. 

What  is  tbe  patbological  explanation  of 
tbis  remarkable  train  of  symptoms  ?  The  one 
great  central  fact  is  this,  that,  during  the 
state  of  coUa]Jse,  the  passage  of  hlood  through 
the  lungs  from  the  right  to  the  left  side  of 
the  heart  is,  in  a  greater  or  less  degree,  im- 
peded. Let  us  now  consider  the  evidence 
of  there  being  this  impediment  to  the  pnl- 
monary  circulation  ;  and  let  us  endeavour  to 
ascertain  the  probable  cause  and  consequences 
of  this  obstruction  to  the  flow  of  blood. 

Yery  conclusive  evidence  as  to  the  ex- 
istence of  impeded  pulmonary  circulation 
during  -life  is  afforded  by  the  appearances 
observed  in  the  heart,  "blood-vessels,  and 
lungs  after  death.  The  post  mortem  appear- 
ances within  the  chest  have  been  described, 
with  more  or  less  minuteness,  by  several 
authors ;  but  by  no  one,  I  believe,  with  so 
much  care  and  accuracy  as  by  Dr.  Partes.^ 

^  Eesearches  on  the  Pathology  and  Treatment  of  the  Asiatic 
or  Alffide  Cholera. 
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In  the  great  majority  of  cases  in  wMcli 
death,  has  occurred  during  the  stage  of  col- 
lapse, the  right  side  of  the  heart  and  the 
pulmonary  arteries  are  filled,  and  sometimes 
distended,  with  blood ;  while  the  left  cavities 
of  the  heart  are  generally  empty,  or  contain 
only  a  small  quantity  of  blood ;  the  auricle 
being  partially  and  the  ventricle  completely 
and  firmly  contracted.  The  tissue  of  the 
lungs  is,  in  most  cases,  of  pale  colour,  dense 
in  texture,  and  contains  less  than  the  usual 
amount  of  blood  and  air.  With  respect  to 
the  extremely  ansemic  condition  of  the  lung, 
when  death  has  occurred  during  the  stage 
of  collapse,  there  is  an  entire  agreement 
amongst  those  authors  who  have  most  ac- 
curately described  the  post  mortem  appear- 
ances. There  is  something  surprising,  as 
Briquet  and  Mignot  observe,^  in  the  contrast 
between  the  almost  constant  occurrence  of 
this  extremely  anaemic  condition  of  the  lung, 
from  which   scarcely  even  a  few   drops   of 

*  Traite  Critique  et  Analytique  du  Cholera  Morbus. 
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blood  flow  wlien  tlie  tissue  is  cut,  and  the 
liypersemia  of  most  of  tlie  other  viscera. 

There  is  a  remarkable  contrast,  too,  be- 
tween this  anemia  of  the  lung  when  death 
has  occurred  during  collapse,  and  the  great 
engorgement  of  the  lungs  which  is  almost 
invariably  found  when  death  occurs  in  the 
febrile  stage  which  often  follows  reaction. 

Now,  it  is  evident,  from  the  appearances 
here  described  that,  during  the  stage  of 
collapse,  there  is  an  arrest  of  blood  in  the 
branches  of  the  pulmonary  artery  hefore  it  has 
reached  the  pulmonary  capillaries  (see  frontis- 
piece). The  arrest  at  this  point  explains  the 
rem.arkable  ansemia  of  the  texture  of  the  lungs, 
during  collapse,  while  the  hypersemia  of  the 
lungs  after  reaction  is  due  to  engorgement 
of  the  pulmonary  capillaries.  Before  I  at- 
tempt to  explain  this  remarkable  arrest  of 
blood,  it  may  be  well  to  allude  briefly  to  cer- 
tain phenomena  in  the  living  but  collapsed 
patient  which  afford  conflrmatory  evidence 
that  the  pulmonary  circulation  is  greatly 
impeded. 
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The  impeded  flow  of  blood  tliroiigli  the 
lungs  resulting,  as  it  must,  in  a  very 
scanty  supply  of  blood  to  the  arteries, 
accounts  for  the  character  of  the  pulse  in 
cholera.  It  accounts,  too,  for  the  fact  that 
the  pulse  has  often  been  observed  to  increase 
in  power  and  volume  under  the  influence  of 
venesection,  which,  by  relieving  the  over-dis- 
tension of  the  right  cavities  of  the  heart, 
increases  their  contractile  power. ^ 

Another  appearance  which  receives  ex- 
planation from  the  small  stream  of  blood  in 
the  arteries,  is  that  of  the  shrinking  of  the  in- 
teguments, and  especially  the  collapse  of  the 
features  and  the  sinking  of  the  eye-balls. 
The  eyes  of  a  patient  in  deep  collapse  are 
often  as  much  sunk  as  those  of  a  corpse ;  and 
the  chief  cause  of  this,  in  the  case  of  both  the 
cholera-patient  and  the  corpse,  is  the  more  or 
less  complete  emptiness  of  the  branches  of 
the  ophthalmic  artery. 

^  See  Dr.  Eeid's  essay,  On  the  Effects  of  Venesection  in 
Eenewing  and  Increasing  the  Heart's  Action  under  Certain 
Circumstances. 
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Tliat  the  arterial  stream  during  collapse  is 
reduced  to  a  miniimini,  is  proved  hj  the  fact 
that  arteries  of  considerable  size  have  been 
opened  during  life  v^ithout  the  escape  of 
blood.  Magendie  states^  that,  on  one  occa- 
sion, he  cut  across  the  temporal  artery  of  a 
patient  in  collapse  and  no  blood  escaped, 
('n  ne  s'ecoula  pas  une  goutte  de  Kquide') 
Scot  says^  that  the  temporal  artery  having 
been  frequently  opened  '  little  or  no  blood 
could  be  obtained,  the  artery  merely  emptying 
itself  in  a  languid  stream,  not  in  a  jet,  and 
then  collapsing.'  He  also  states  that  a  sur- 
geon, despairing  of  other  means,  cut  down 
upon  the  brachial  artery ;  but  so  completely 
had  the  circulation  failed,  that  no  blood 
flowed.' 

While,  therefore,  the  small  and  feeble 
pulse,  the  collapse  of  the  features,  and  the 
occasional  absence  of  haemorrhage  from  a 
wounded  artery,  are  explicable  on  the  sup- 
position   that   the    arteries   receive   a  very 

1  Le9ons  sur  le  Cholera  Morbus,  p.  21. 

2  Op.  cit.,  p.  XXX. 
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scanty  supply  of  blood,  these  phenomena 
afford  evidence  confirmatory  of  that  derived 
from  post  mortem  appearances,  that  during 
the  stage  of  collapse  the  passage  of  blood 
through  the  lungs  is  much  impeded. 

It  appears,  then,  that,  during  the 
stage  of  collapse,  the  blood  which  is  sent 
into  the  pulmonary  artery  is,  in  great  part, 
arrested  in  the  minute  branches  of  the  artery 
before  it  reaches  the  capillaries  of  the  lungs. 
What  is  the  cause  of  this  arrest  of  blood? 
Some  writers  have  suggested  that  the  blood 
has  been  rendered  so  thick  by  the  loss  of 
serum,  that  it  cannot  pass  through  the  mi- 
nute vessels.  This  theory  is  scarcely  de- 
serving of  a  moment's  consideration.  It  is 
entirely  at  variance  with  the  fact  before 
referred  to  (Sec.  I.),  that  there  is  no  direct  re- 
lation between  collapse  and  loss  of  fluid  by  the 
bowels ;  and  again,  with  the  fact  that  the 
state  of  collapse  passes  off,  while  loss  of 
fluid  by  purging  continues,  and  while,  there- 
fore, the  thickening  of  the  blood  which,  ac- 
cording to  this  theory,  has  stopped  its 
passage  through  the  lungs,  should  be  con 
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timially  increasing  (Sec.  III.).  The  sudden- 
ness witL.  whicL.  collapse  often  occurs,  is  quite 
inexplicable  by  tbe  theory  that  thickening 
of  the  blood  through  loss  of  its  water  is  the 
cause  of  that  condition.  In  illustration  of 
the  sudden  occurrence  of  collapse,  I  may  re- 
fer to  the  following  j)assages  in  Sir  WilLiani 
Burnet's  Bejyort  on  Cholera  in  the  Black 
Sea  Fleet  in  1854.  '  The  first  to  be  attacked 
were  men  already  on  the  list  for  diarrhoea, 
several  of  whom  fell  into  a  state  of  coUapse 
one  after  the  other ;  but,  about  the  same 
time,  robust  healthy  men,  who  had  fallen 
suddenly  down  in  a  state  of  collapse,  began 
to  be  brought  in  from  various  parts  of  the 
ship  (the  Britannia),  even  from  the  yards, 
where  they  were  seized  while  reefing  sails.' 
And  the  surgeon  on  board  the  Albion  re- 
ported that  'the  attacks  in  many  instances 
were  so  sudden,  that  many  men  fell  as  if  they 
had  drunk  the  concentrated  poison  of  the 
ujDas-tree.'  The  supporters  of  this  theory 
of  blood-thickening  as  the  cause  of  collapse 
would  have  us  believe  that,  in  the  course  of 
a   few  minutes,   the   blood   of  these   robust 
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men  liad  become  so  thickened  by  tbe  loss  of 
water  as  to  be  incapable  of  transmission 
tbrongb.  the  minute  vessels  of  the  Inngs.  I 
shall  hereafter  show  that  the  thickening  of 
the  blood  is  a  consequence  and  not  a  cause 
of  the  arrest  of  blood  in  the  pulmonary 
arteries. 

I  believe  the  true  explanation  of  the  ar- 
rest of  blood  in  the  lungs  to  be  this.  The 
hlood  contains  a  poison  whose  irritant  action 
wpon  the  muscular  tissue  is  shown  hy  the 
painful  cramps  which  it  occasions ;  the  hlood 
thus  poisoned  excites  contraction  of  the  mus- 
cular walls  of  the  m^inute  pulmonary  arteries, 
the  effect  of  which  is  to  dir/iinish,  and  in 
fatal  cases  entirely  to  arrest,  the  flow  of  hlood 
through  the  lungs. 

We  have  seen  that  the  condition  of  the 
lungs  after  death  during  collapse  affords 
conclusive  evidence  that  the  arrest  of  the 
blood  occurs,  not  in  the  capillaries,  but  in 
the  branches  of  the  pulmonary  artery,  be- 
fore the  capillaries  are  reached  by  the  blood. 
We  know  that  the  walls  of  the  arteries  are 

E 
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muscular,  and  tliat  they  have  the  power  of 
contracting  upon  their  contents  under  the 
influence  of  a  stimulus,  such  as  cold,  elec- 
tricity, or  mechanical  irritation.  I  suppose 
that  no  physiologist  at  the  present  day 
would  deny  that  spasm  of  the  arteries  is  as 
real  a  fact  as  spasm  of  the  muscles.^ 

and  observations  prove 
taction  of  ^i^li^Nia.uscular  walls  of  the 
ice  on  the  passage 
Lstance,  it  is  a  well 
lown  fecfcrt!Kat  the  tiafaes  of  an  animal  im- 
cannotj  without  a  force 
which  endangers  the  integrity  of  the  vessels, 
be  injected  with  any  of  the  coloured  fluids 
which  are  commonly  used  for  that  purpose. 
The  coats  of  the  arteries,  so  long  as  their  vital 
tonicity  remains,  contract  upon  their  strange 


*  The  modem  and  most  approved  theory  relating  to  the 
loss  of  consciousness  which  occurs  at  the  commencement  of 
an  epileptic  seizure,  is  that  it  is  dne  to  '  arrest  of  the  cerebral 
circulation,  owing  to  contraction  of  the  vessels,  through  irri- 
tation propagated  along  the  vaso-motor  nerves  from  the 
medulla  oblongata.'  See  Dr.  Kussell  Keynolds  on  Epilepsy, 
p.  244. 
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contents,  and  impede  the  passage  of  the  in- 
jection into  the  capillaries. 

Nearly  a  century  ago,  Hales^  performed 
some  ingenious  experiments  to  demonstrate 
the  power  which  arteries  possess  to  control 
the  flow  of  various  liquids  through  them. 
His  experiments  were  performed  on  animals 
recently  kiUed;  and  he  found  that,  while 
warm  water  passed  very  readily  through  the 
arteries,  cold  water,  decoction  of  bark,  and 
brandy,  passed  much  more  slowly. 

Some  experiments  performed  by  Blake^ 
on  living  animals  bear  upon  this  question. 
He  found  that  a  concentrated  solution  of  a 
salt  of  soda,  when  injected  into  the  jugular 
vein  of  a  dog,  killed  the  animal  in  less 
than  a  minute.  On  examination  after  death, 
the  right  side  of  the  heart  was  found 
greatly  distended,  while  the  left  contained 
only  a  little  black  blood.  A  few  grains 
of  nitrate  of  silver  in  solution  destroyed  life 

^  Statical  Essays,  1769. 

*  Edinburgh  Medical  and  Surgical  Journal,  vols,  liii.,  liv. 
and  Ivi. 

£2 
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in  precisely  tlie  same  way.  Tke  passage  of 
blood  throngli  tlie  lungs  is  arrested,  and 
tlie  animal  dies  with,  the  riglit  cavities  of 
the  heart  distended,  while  the  left  cavities 
are  nearly  empty. 

The  sudden  arrest  of  the  flow  of  blood 
through  the  lungs  in  consequence  of  the  ac- 
cidental admission  of  air  through  a  wounded 
vein  in  the  neck  or  axilla  has  some  relation 
to  this  subject.  The  entrance  of  air  has 
usually  been  indicated  by  a  peculiar  gurgling 
sound  in  the  wound,  and  the  symptoms 
which  rapidly  follow  are  thus  described  :^ 
'  Speedy  occurrence  of  syncope,^  which  is 
either  preceded  by  a  cry,  with  the  expres- 
sion, "  I  die,"  "  I  am  dead,"  "  I  suffocate," 
or  by  anxiety  and  tremblings.  Or,  without 
any  such  precursors,  the  syncope  rapidly 
reaches  such  a  degree  that  all  consciousness 
is  lost,  and  the  patient  falls  down;  cold 
sweat  breaks  out  on  the  forehead;    and,  in 

^  Dr.  Jolin  Eeid's  Physiological,  Anatomical,  and  Patholo- 
gical Eesearclies,  p.  553. 

2  Strictly  speaking  this  is  not  sjmcope  but  a  form  of 
asphyxia. 
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a  quarter  of  an  hour,  sometimes  sooner, 
sometimes  later,  lie  is  dead.'  After  death, 
both,  in  the  human  subject,  and  in  animals 
that  have  been  the  subjects  of  experiments, 
the  right  side  of  the  heart  is  found  to  be 
much  distended  with  frothy  blood  ;  and  the 
same  mixture  of  air  and  blood  is  usually 
found  in  the  pulmonary  arteries.  The  left 
side  of  the  heart  is  usually  empty  ;  but  a 
small  quantity  of  frothy  blood  is  occasion- 
ally found  in  the  left  cavities  and  in  the 
aorta.  The  cause  of  death  in  these  cases 
is  the  distension  of  the  right  side  of  the 
heart,  which  results  from  the  impeded  transit 
of  frothy  blood  through  the  vessels  of  the 
lungs.  Mr.  Erichsen  found,  by  experiments 
on  a  dog  recently  killed,  that  beaten  bul- 
lock's blood,  mixed  with  air,  required  nearly 
twice  the  pressure  to  drive  it  through  the 
pulmonary  vessels,  that  would  suffice  to  drive 
unmixed  blood  through  the  lungs. ^ 

I  have   referred  to   these  experiments  in 
illustration  of  the  general  principle  :  1,  that 
^  Edinbiu'gli  Medical  and  Surgical  Journal,  vol.  Ixi. 
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tlie  movement  of  blood  tlirougL.  tlie  lungs 
may  be  quickly  arrested  by  tlie  addition  of 
some  foreign  ingredient  to  the  blood;  and 
2,  that  this  arrest  is  probably  due  to  the 
power  which  the  arteries  possess  to  contract 
upon  their  contents. 

We  can  now  understand  the  sudden  coming 
on  of  collapse,  and  its  sudden  passing  off. 
Robust  men  falling  down  '  as  if  they  had 
drunk  the  concentrated  poison  of  the  Upas 
tree,'  and  recovering  again  almost  as  rapidly 
as  '  patients  who  are  resuscitated  after  sus- 
pension of  animation  from  submersion  in 
water'  (see  p.  15). 

The  proof  that  the  blood  is  arrested  during 
the  stage  of  collapse  in  cholera  is,  as  before 
stated,  partly  the  anatomical  condition  of 
the  lungs  after  death,  partly  the  symptoms 
observed  during  life. 

About  two  years  since,  I  had  under  my 
care  in  the  hospital  a  woman  (S.  B.)  who 
was  suffering  from  dropsy,  the  result  of  heart 
disease  of  long  standing.  On  going  through 
the  ward  one  afternoon,  I  saw  her  sitting 
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up  in  bed  as  well  as  usual.  In  less  tlian 
five  minutes  after  I  left  lier  to  go  into 
another  ward,  I  was  sent  for  in  consequence 
of  lier  having  become  suddenly  worse.  I 
found  ker  gasping  for  breath,  cold,  and 
pulseless,  with  a  blue  and  shruiiken  appear- 
ance of  the  features,  exactly  resembling  the 
collapse  of  cholera.  I  at  first  thought  that 
she  would  die  in  a  few  minutes  ;  but  she 
rallied  in  some  degTee,  and  lived  forty-eight 
hours,  during  which  time  her  dropsical  legs 
became  rapidly  gangrenous.  We  found,  as 
I  had  predicted,  that,  besides  old  standing 
disease  of  the  mitral  valve,  there  were  firm 
fibrinous  coagula  in  the  branches  of  the  pul- 
monary artery.  The  sudden  obstruction  of 
the  pulmonary  arteries  by  fibrine  caused  a 
state  of  coUapse  exactly  resembling  that  of 
cholera.^ 

The  most  interesting  and  conclusive  evi- 
dence that  arrest  of  blood  in  the  lungs  is 
the  true  key  to  the  pathology  of  choleraic 

*  Hospital  Case-Book,  vol.  six,  p.  59. 
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collapse,  is  to  be  found  in  tlie  simple  yet 
complete  explanation  whicL.  it  affords  of  aU 
tlie  most  striking  cliemical  phenomena  of  the 
disease — the  imperfect  aeration  of  the  blood, 
the  faU  of  temper atnre,  the  dark  and  thick 
appearance  of  the  blood,  and  the  suppression 
of  bile  and  urine. 

Chemical  Consequences  of  the  Ohstructed  Flow 
of  Blood  through  the  Pulmonary  Arteries.  It 
is  obvious  that  the  stream  of  blood  from 
the  pulmonary  capillaries  to  the  left  side  of 
the  heart  is  the  channel  by  which  the 
supply  of  oxygen  is  introduced  into  the 
system.  One  necessary  consequence,  then, 
of  a  great  diminution  in  the  volume  of 
blood  transmitted  to  the  left  side  of  the 
heart,  must  be  that  the  supply  of  oxygen 
is  lessened  in  a  corresponding  degree.  This 
position  probably  will  not  be  disputed  by 
any  one  who  will  give  the  subject  a  mo- 
ment's consideration.  'Nor,  again,  can  it 
be  denied  or  doubted  that  certain  obvious 
results  must  of  necessity  follow  this  limited 
supply  of  oxygen. 
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Tlie  combustion  of  those  constituents  of 
the  blood  wHcIl  are  normally  subjected  to 
the  action  of  oxygen  will  be  diminished  in 
proportion  to  the  deficiency  of  that  gas; 
and  thence  follows  simultaneously  and  of 
necessity  a  reduction  of  temperature,  and  so 
scanty  a  formation  of  urinary  and  biliary 
constituents,  that,  while  the  state  of  collapse 
continues,  the  functions  of  the  kidneys  and 
liver  are  virtually  suspended.  The  blood  at 
the  same  time  has  that  black,  thick,  treacly 
appearance  which  is  not  peculiar  to  the 
collapse  of  cholera,  but  which  is  common 
to  it  with  all  diseases  which  are  attended 
with  a  defective  aeration  of  the  blood. 
The  blood  has  this  character  during  the 
cold  stage  of  a  severe  ague  fit.  Dr.  Mack- 
intosh and  others,  who  have  bled  patients 
during  the  cold  stage  of  ague,  describe  the 
blood  as  flowing  from  the  arm  at  first  in 
a  slowly  trickling  stream,  beuig  of  a  dark 
colour,  and    not    coagulable.^     Dr.    Dundas 

^  See  Mackintosh's  Practice  of  Physic,  vol.  i,  p.  86  et  seg. 
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Thomson,  wL.0  piiblislied  an  elaborate  paper 
on  the  Chemistry  of  the  Blood  in  cholera,^ 
states  that  one  specimen  of  blood  from  '  a 
patient  who  laboured  under  an  affection  of 
the  mucous  membrane  of  the  air-tubes/ 
contained  a  greater  excess  of  solids,  in  pro- 
portion to  water,  than  he  had  found  even 
in  cholera-blood. 

The  blood  in  cholera  is  black  and  thick 
only  during  the  stage  of  collapse;  in  other 
words,  during  the  stage  of  pulmonary  ob- 
struction and  defective  aeration.  This  state 
of  the  blood  bears  no  relation  to  the  loss 
of  water ;  it  comes  on  when  the  loss  of 
water  has  been  very  trifling ;  it  passes  off 
rapidly,  while  loss  of  water  by  purging 
continues  unchecked.  It  is  simply  a  result 
of  defective  aeration,  just  as  the  thick  and 
smoky  flame  of  a  lamp  is  a  result  of  de- 
fective aeration. 

The  chief  constituents  of  bile  and  urine 
and  carbonic  acid  are  all  results  of  oxida- 
tion ;  none  of  them  can  be  formed  without 
1  Med,-Cliir.  Trans.,  vol.  sxii,  p.  67. 
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a  large  snpply  of  oxygen.  Suppression  of 
bile  and  urine  during  the  stage  of  collapse 
is  a  necessary  consequence  of  tlie  limited 
supply  of  oxygen  which,  results  from  the 
obstruction  in  the  lungs.  The  amount  of 
carbonic  acid  expired  during  collapse  is  also 
much  diminished.^ 

One  fact  confirmatory  of  the  view  that 
the  very  scanty  formation  of  bile,  urine, 
and  carbonic  acid  during  collapse  is  a  result 
of  the  diminished  supply  of  oxygen,  is,  that 
the  secretion  of  milk  continues  ajpj^arently  un- 
diminished,  I  have  myself  observed  this 
fact,  and  it  has  been  mentioned  by  several 
authors.^  Thus  Magendie  states  that,  one 
of  his  patients  having  been  delivered  of  a 
child  a  few  days  before  she  was  seized  with 
cholera,  the  secretion  of  milk  continued  so 

*  See  on  this  point  particularly,  Twining's  Clinical  lUns- 
trations,  etc.,  2nd  ed.,  p.  15, 

^  See  on  this  point  Magendie,  Legons  sur  le  Cholera  Mor- 
bus, 1832,  p.  27  ;  Dr.  Hutchinson,  History  and  Observations 
on  Asiatic  Cholera  in  Brooklyn,  New  York,  in  1854,  p.  10 
Dr.  Eobertson,  Edinburgh  Monthly  Journal,  1848,  p.  393 
and  Dr.  Gairdner,  '  On  the  Pathological  Anatomy  of  Cholera 
Edinburgh  Monthly  Journal,  July,  1849. 
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abimdant  tlironglia  first  and  a  second  collapse, 
wliicli  ended  fatally,  tliat  it  was  necessary 
to  empty  the  breasts,  in  order  to  relieve  tlie 
pain  which,  their  distension  occasioned. 
Now,  if  the  other  secretions  are  suppressed 
on  account  of  the  deficiency  of  water  in 
the  blood,  why  does  the  secretion  of  milk 
continue?  Magendie  says,  because  the 
blood  reaches  the  breasts,  and  supplies  the 
materials  for  their  secretion,  on  account  of 
those  glands  being  nearer  to  the  heart  than 
the  liver  and  kidneys,  which,  being  at  a 
greater  distance,  do  not  receive  the  supply 
of  blood  necessary  for  the  discharge  of  their 
fimctions  !  My  explanation  of  this  remark- 
able and  instructive  fact  is  simply  this. 
The  chief  constituents  of  milk — casein, 
sugar,  oil,  and  water — may  be  obtained 
from  the  blood  without  the  addition  of 
oxygen.  The  secretion  of  milk,  therefore, 
continues  during  the  stage  of  collapse; 
while  the  highly  oxygenised  secretions  are 
suspended,  their  essential  constituents  being 
foi'med  only  in  very  minute  quantities  during 
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that    stage,    on    account    of   the    defective 
supply  of  oxygen. 

Explanation  of  the  great  temporary  Belief 
resulting  from  the  Injection  of  a  Hot  Saline 
Solution  into  the  Veins.  'No  theory  of 
collapse  can  be  considered  complete  which 
does  not  give  a  satisfactory  explanation  of 
the  great  temporary  benefit  which  immedi- 
ately follows  the  injection  of  a  hot  saline 
solution  into  the  veins.  I  have  before  re- 
ferred to  this  subject  (p.  29),  and  I  deferred 
my  explanation  until  I  had  given  some 
account  of  the  phenomena  of  collapse. 

I  have  adduced  many  facts  and  arguments 
in  proof  of  the  position  that  the  essential 
cause  of  collapse  is  an  arrest  of  blood  in 
the  lungs,  occasioned  by  a  spasmodic  con- 
traction of  the  muscular  walls  of  the  pul- 
monary arteries.  If  this  be  the  actual  cause 
of  collapse,  we  might,  a  priori,  expect  that 
for  a  time  it  would  be  removed  by  the  in- 
jection of  a  hot  fluid  into  the  veins.  The 
temperature  of  the  fluid  injected  by  Dr. 
Mackintosh  varied   from  106°  to  120° ;  but 
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he  states  that  '  the  good  effects  of  the  in- 
jection were  rapid  in  proportion  to  the  heat 
of  the  solution.'^  The  hot  flnid,  rapidly 
mixing  with  the  blood  in  the  right  side  of 
the  heart  and  in  the  pulmonary  artery, 
would,  as  it  were,  dilute  the  poisoned  blood 
and  render  it  less  irritating,  just  as  diluents 
render  the  urine  less  irritating  to  an  in- 
flamed bladder  or  urethra.  It  is  probable, 
however,  that  the  chief  action  of  the  in- 
jection would  be  to  relax  the  spasm  of  the 
minute    arteries    by  its    high   temperature.^ 


'  Op.  eit.,  vol.  i,  p.  365. 

*  Dr.  Parkes,  who  tried  the  injection  in  some  cases,  appears 
to  have  obtained  much  less  striking  results  from  its  employ- 
ment than  Dr.  Mackintosh  and  others  describe.  (Op.  cit.,  p. 
219.)  The  probable  reason  of  this  is,  that  the  temperature 
of  his  injection  was  too  low.  In  one  case,  he  says,  it  did  not 
exceed  98°;  while  in  another  it  was  '  tepid.'  In  the  other 
cases,  the  temperature  is  not  stated.  I  think,  therefore,  that 
Dr.  Parkes's  failure  to  do  much  good  by  a  tepid  injection  is 
confirmatory  of  my  view,  that  the  high  temperature  of  the 
injection  employed  by  Dr.  Mackintosh  and  others  had  more 
influence  than  the  mere  mixture  of  water  with  the  blood.  I 
believe  that  the  hottest  room  of  the  Turkish  bath  would 
quickly  relax  the  spasm  of  the  pulmonary  arteries ;  and  so, 
if  it  did  not  cause  faintness,  it  might  be  a  real  help  to  re- 
covery* 
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Thus,  the  impediment  to  the  circulation 
being  overcome,  the  blood  rapidly  flows  on 
to  the  left  side  of  the  heart  and  the 
arteries,  and  the  phenomena  of  collapse 
pass  away  with  marvellous  rapidity.  The 
benefit,  however,  is  of  but  short  duration ; 
for  the  primary  cause  of  the  impeded  cir- 
culation— namely,  the  poisoned  condition  of 
the  blood — being  stiU  in  operation,  and  the 
originally  hot  solution  being  cooled  down  by 
its  diffasion  through  the  entire  mass  of  the 
circulating  blood,  the  stream  of  blood 
through  the  lungs  will  soon  again  be  ob- 
structed ;  and  the  patient  thus  passes  into 
a  state  of  collapse  as  profound  as  before 
and  yet  more  hopeless.  It  appears,  there- 
fore, that  the  hot  saline  injection  into  the 
veins,  and  the  operation  of  venesection, 
when  it  rapidly  relieves,  as  it  often  has 
done,  the  symptoms  of  collapse,  have  this 
effect  in  common,  that  they  facilitate  the 
passage  of  the  blood  through  the  lungs^ 
and  thus  lessen  that  embarrassment  of  the 
pulmonary  circulation  which  is  the  essential 
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cause  of  choleraic  collapse.  Bnt,  whereas 
the  hot  injections  act  by  removing  the  im- 
pediment which  results  from  spasmodic  con- 
traction of  the  arteries,  venesection  acts 
by  relieving  over-distension  of  the  right 
cavities  of  the  heart,  and  thus  increasing 
the  contractile  power  of  their  walls. 

I  now  ask  those  pathologists  who  have 
hitherto  thought  that  the  temporary  benefit 
following  injections  into  the  veins  affords 
conclusive  evidence  that  collapse  results 
from  loss  of  water,  to  consider  whether 
the  explanation  here  offered  is  not  at  least 
as  probable,  as  complete,  and  as  consistent 
with  all  the  known  facts  of  the  problem, 
as  that  which  is  commonly  received. 
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SECTIOK  YI. 

STATEMENT  OF  FACTS  IN  CONFIRMATION  OF  THE  HYPO- 
THESIS THAT  A  MORBID  POISON  IN  THE  BLOOD  IS 
THE    ESSENTIAL   CAUSE    OF    CHOLERA. 

I  HAVE  before  stated,  p.  35,  tliat  tlie  presence 
of  a  morbid  poison  in  the  blood,  as  the  es- 
sential cause  of  cbolera,  is  very  generally 
admitted.  There  does,  however,  exist  some 
scepticism  with  regard  to  this  point;  and 
therefore,  it  seems  not  undesirable  to  state 
briefly  the  chief  facts  and  arguments  which 
are  in  favour   of  the  doctrine  in  question. 

Now,  the  proofs  of  the  existence  of  mor- 
bid poisons  are  to  be  found  mainly  in  the 
history  of  the  diseases  to  which  they  give 
rise,  and  in  the  impossibility  of  giving  a 
rational  interpretation  of  the  morbid  phe- 
nomena without  assuming  the  existence  of 
some  morbific  agent.  Neither  chemistry 
nor  the  microscope  has  thrown  any  light 
F 
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on  the  essential  nature  of  morbid  poisons. 
'  It  is  tlie  liunian  body/  as  Dr.  Carpenter 
well  observes^  'wbicb  forms  the  appropriate 
testing-apparatns  for-  morbid  poisons ;  and 
even  if  we  could  always  obtain  them  in  a 
separate  state,  and  conld  subject  them  to 
chemical  analysis,  we  should  know  much 
less  of  their  most  important  properties  than 
we  can  ascertain  by  observation  of  their 
actions  in  the  system ;  this  alone  affording 
the  means  of  judging  of  their  dynamical  cha- 
racter, which  is  of  far  more  importance 
than  a  knowledge  of  their  chemical  compo- 
sition.' 

The  hypothesis,  that  a  poison  in  the  blood 
is  the  cause  of  the  gastro-intestinal  symp- 
toms of  cholera,  is  supported  by  many  analo- 
gous facts.  For  instance,  vomiting  and  diar- 
rhoea not  unfrequently  result  from  breathing 
air  which  is  contaminated  by  the  exhalations 
from  decomposing  animal  matter.  Thus  Dr. 
Christison   states^   that   M.    Ollivier,  ^  while 

^  Human  Physiology. 

2  Treatise  on  Poisons,  4tli  ed.,  p.  636. 
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visiting  a  cellar  where  old  bones  were  stored, 
was  seized  with  giddiness,  nausea,  tendency 
to  vomit,  and  general  uneasiness ;  and  sub- 
sequently lie  suffered  from  violent  colic,  with 
proftise  diarrhoea,  which  put  on  the  dysen- 
teric character,  and  lasted  for  three  days.' 

Breathing  the  air  of  the  dissecting-room 
and  the  dead-house  is  a  common  cause  of 
diarrhoea ;  and  Mr.  Simon^  remarks  upon 
the  instructive  fact  that,  when  a  diarrhoea 
has  been  excited  by  dissecting  animals 
whose  flesh  has  a  peculiar  odour,  this  odour 
may  sometimes  be  detected  in  the  evacua- 
tions of  the  patient.  Some  years  since,  I 
was  present  while  a  medical  friend  examined 
the  dead  body  of  a  patient  who  had  die(?  of 
cancer  of  the  bladder  and  bowel.  The 
stench  was  singularly  strong.  Within  a 
few  hours,  my  friend  was  seized  with  diar- 
rhoea; and  he  noticed  that  his  stools  had 
the  strong  and  peculiar  odour  which  had 
pervaded  the  room  when  the  body  was  being 
examined.      In  such   cases  as  this  we  have 

'  Lectures  on  General  Pathology,  p.  231. 
r  2 
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conclusive  evidence  that  foetid  gases  may- 
pass,  with,  the  inspired  air,  through  the 
lungs  into  the  blood,  and  thence  be  elimi- 
nated through  the  bowels.  Can  it  be  bene- 
ficial to  prevent  or  retard  that  process  of 
elimination  ? 

It  has  been  proved  bj  experiments  on 
animals,  that  many  of  the  symptoms  of 
cholera  may  result  from  the  injection  of 
putrid  matters  into  the  blood.  Mr.  Henry 
Lee,  in  his  Pathological  and  Surgical  Obser- 
vations, describes  several  experiments  of  the 
kind,  which  were  followed  by  vomiting,  diar- 
rhoea, difficult  breathing,  great  prostration, 
and  death. 

The  remarkable  arrest  of  blood  in  the 
branches  of  the  pulmonary  artery,  which  I 
ha.ve  shown  to  be  the  essential  cause  of 
choleraic  collapse,  has  its  exact  analogy  in 
the  arrest  which  is  caused  by  the  injection 
of  certam  salts  into  the  blood,  or  by  the  ad- 
mission of  atmospheric  air  into  the  veins. ^ 

Evidence    of   blood-poisoning   in    cholera 

'  See  ante,  pp.  51  and  52. 
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may  be  derived  from  a  consideration  of  the 
symptoms  of  invasion,  as  thej  liave  been 
called.  The  pathological  theories  which 
have  imhappilj  prevailed  in  this  country 
have  led  to  an  imdne  regard  being  paid  to 
diarrhoea  as  a  premonitory  symptom,  of 
cholera,  and  to  an  almost  entire  disregard  of 
other  symptoms,  to  which  the  Indian  practi- 
tioners attach  great  importance.  The  symp- 
toms in  question  are  those  indicative  of 
general  discomfort  and  derangement  of  func- 
tion, particularly  affecting  the  nervous  sys- 
tem. Twining  says^  :  ^  Prior  to  the  more 
distinct  and  alarming  attack,  there  are 
sometimes  for  a  few  hours,  and  in  some 
cases  for  two  or  three  days,  symptoms  of 
indisposition,  evident  not  only  to  the  patient 
himself,  but  to  his  friends.  When  cholera  is 
raging  severely,  the  disease  is  often  ushered 
in  by  diarrhoea ;  at  other  times  it  begins 
with  catarrh,  nausea,  and  oppression  at  the 
scrobiculus  cordis,  which  are  not  in  an  early 
stage  to  be  distinguished  from  the  slight  in- 

*  Op.  cit,  p.  9. 
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disposition  wliicli  often  precedes  fever.  The 
approacli  of  cholera  in  this  manner  makes 
the  patient  suppose  he  is  feverish  or  bilious  ; 
and  if  recourse  he  had  to  some  of  the  medi- 
cines commonly  used  in  slight  ailments  of  that 
sort,  the  disease  is  said  to  he  caused  hy  the  dose 
of  medicine  tahen,  when,  in  fact,  it  had  teen 
insidiously  mahing  progress  for  some  hours,^ 
In  this  country,  it  has  not  unfrequently 
been  asserted  that  an  attack  of  cholera 
has  been  caused  by  the  operation  of  a 
rhubarb  pill  or  a  dose  of  castor-oil.  I  can 
give  a  parallel  to  this  'post  hoc  ergo  propter 
hoc  argument.  Some  years  since,  when  I 
was  seeing  out-patients  at  the  hospital,  a 
woman  brought  a  child  who  was  suffering 
from  febrile  symptoms,  and  for  whom  I  pre- 
scribed a  mixture  containing  nitrate  of 
potash.  Two  days  afterwards,  the  mother 
returned,  and  said,  in  a  complaining  tone, 
'Tour  medicine  has  brought  out  the  small- 
pox.' Truly  the  small-pox  had  come  out ; 
but  certainly  it  was  in  the  blood  before  it 
came  into  the  skin.     So  when  symptoms  of 
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cholera  follow  speedily  on  the  action  of  an 
aperient,  the  morbid  poison  was  before  in 
the  blood,  and  probably  caused  the  feeling 
of  derangement  for  which  the  dose  was 
taken.  It  is  as  probable  that  small-pox 
might  result  from  rubbing  croton-oil  on  the 
skin,  as  that  a  specific  disease  like  cholera 
would  be  caused  by  a  purgative. 

Annesley  gives  an  extract  from  the  letter 
of  '  a  zealous  and  intelligent  medical  officer,' 
who  strongly  insists  on  the  great  practical 
importance  of  studying  the  initiatory  symp- 
toms of  cholera.  Referring  to  the  purging, 
vomiting,  and  spasms,  his  correspondent 
says  :  '  I  am  so  thoroughly  convinced  that 
these  symptoms  are  only  secondary,  that, 
were  the  following  marks  present,  I  should 
not  hesitate  to  pronounce  the  case  one  of 
epidemic  cholera.  As  the  patient  is  ap- 
proached, an  appearance  of  overpowering 
lassitude  is  at  once  perceived,  with  a  pallid, 
anxious,  and  sorrowful  cast  of  countenance  ; 
and,  in  more  advanced  stages,  the  counte- 
nance is  dejected  and  sunk.'     He  then  refers 
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to  a  case  in  wliicli  lie  observed  tMs  peculiar 
expression  of  countenance  :  and,  feeling  con- 
fident tliat  cKolera  was  impending,  lie  kept  a 
close  watch,  upon  tlie  man.  After  an  inter- 
val of  nine  lioiirs,  vomiting,  purging,  and 
cramps  set  in. 

Bell  and  Orton^  describe  tlie  initiatory 
symptoms  of  cbolera  in  much,  the  same  terms 
as  Annesley ;  and  Dr.  Paine,  wbose  experi- 
ence of  th.e  disease  was  obtained  in  'New 
York,  says :  '  Diarrhoea  and  vomiting  do  not 
always  distinguish,  the  premonitory  stage; 
but  it  is  sometimes  denoted  only  by  head- 
ache, loss  of  appetite,  oppress.ion  at  the 
chest,  etc. ;  and,  again,  spasms  are  known 
to  have  been  th.e  earliest  symptom,  and  at 
first  the  only  prominent  one.'  These  S3rm.p- 
toms  of  general  derangement,  which  often 
attend  the  invasion  of  cholera,  appear  to  be 
strictly  analogous  to  those  which  mark  the 
commencement  of  other  midoubted  zymotic 
blood-diseases. 

Again,    Orton   and   others  of  the   Indian 

.     1  Op.  cit. 
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authors  have  remarked  on  the  striking  re- 
semblance between  the  symptoms  of  cholera 
and  those  which  result  from  the  bite  of  a 
snake  or  other  venomous  animal.  The 
venom  of  these  animals  unquestionably 
enters  the  blood,  and  thus  often  destroys 
life.  So,  it  is  probable,  does  the  cholera- 
poison  enter  the  blood. 

Another  fact,  which  is  almost  certainly  in- 
dicative of  a  morbid  condition  of  blood  in 
cholera,  is  the  frequent  occurrence  of  alhu- 
mirmria  during  the  progress  of  the  disease. 
This  symptom,  in  connexion  with  cholera, 
cannot,  I  think,  be  a  result  of  a  merely  pas- 
sive congestion  of  the  kidney.  Much  more 
probably  is  it  due  to  an  active  congestion 
excited  by  a  morbid  quality  of  blood. 

One  of  the  most  conclusive  arguments  in 
favour  of  the  doctrine  that  a  morbid  poison 
in  the  blood  is  the  essential  cause  of  cholera, 
is  based  upon  the  fact  that  the  worst  symp- 
toms of  collapse  have  often  been  observed  to 
follow  immediately  upon  the  arrest  of  the 
vomiting   and  purging  by   opiates   and  as- 
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tringents.  Tlie  first  case  which,  painfiilly 
convinced  me  of  the  fatal  mischief  which 
may  result  from  the  treatment  of  diarrhoea 
by  opium,  occurred  during  the  cholera  epi- 
demic of  1849.  A  woman,  abont  forty  years 
of  age,  was  seized  with  the  usual  symptoms 
of  choleraic  diarrhoea — vomiting,  purging, 
and  cramps.  She  had  not  a  symptom  of 
collapse.  The  countenance  was  natural,  the 
skin  warm,  the  pulse  good.  I  gave  her  ^Ye 
grains  of  Dover's  powder  every  howr  until 
three  doses  had  been  taken.  When  I  saw 
her  again,  in  about  three  hours  from  the 
time  of  my  first  visit,  the  vomiting,  purging, 
and  cramps  had  ceased ;  and  she  was  in  full 
collapse,  from  which  she  never  rallied.  This 
case  gave  a  terrible  shock  to  my  belief  that 
collapse  is  a  consequence  of  loss  of  fluid,  and 
that  it  is  to  be  prevented  by  arresting  the 
vomiting  and  purging  which  usually  pre- 
cede and  accompany  the  symptoms  of  col- 
lapse. I  saw  no  way  of  escape  from  the 
painful  conviction,  that  my  patient's  con- 
dition  had  been .  made   fearfully   worse   by 
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my  well-intended  but  miscMevons  interfer- 
ence. Since  that  time  I  have  had  freqnent 
opportunities  of  ascertaining  from  the  pub- 
lished reports  of  cases,  and  from  what  I 
lave  seen  in  the  practice  of  others,  that  the 
immediate  occurrence  of  profound  collapse 
is  a  not  uncommon  result  of  the  sudden 
arrest  of  the  vomiting  and  purging  by 
opium.  The  salutary  and  curative  efforts 
of  Nature — ^the  vomiting  and  purging — by 
which  the  morbid  poison  is  being  eliminated, 
are  thus  arrested ;  the  poison  then  accu- 
mulates in  the  blood:  the  flow  of  blood 
through  the  lungs  becomes  obstructed;  and 
the  state  of  collapse  is  established. 

MM.  Briquet  and  Mignot  have  published 
some  instructive  particulars  of  the  results 
obtained  by  them  in  the  treatment  of  diar- 
rhoea by  opium.^  Their  practice  was  to  pre- 
scribe rest,  rice-diet,  and  from  fifteen  to 
thirty  drops  of  '  laudanum  of  Sydenham ;' 
the  dose  to  be  repeated  in  an  hour,  and  to 
be  followed  by  opiate  enemata,  if  necessary. 

^  Op.  eit.,  p.  514. 
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In  obstinate  cases,  they  gave  altogetlier  as 
mucli  as  from  eighty  to  a  hundred  drops  of 
laudannm.  The  result  of  this  practice  was, 
that,  out  of  200  patients  who  came  under 
treatment  at  the  commencement  of  the 
attack  ('des  le  debut  des  premiers  acci- 
dents'), no  fewer  than  twentj-six — that  is, 
13  per  cent. — passed  into  collapse.  This,  I 
have  good  reason  to  believe,  is  a  far  larger 
proportion  of  cases  of  collapse  than  would 
ordinarily  occur  if  choleraic  diarrhoea  were 
allowed  to  take  its  own  course  and  termi- 
nate, as  it  tends  to  do,  in  spontaneous  re- 
covery.^ Those  who  advocate  the  use  of 
opiates  and  astringents  in  the  treatment  of 

^  Contrast  "with,  this  opiate  treatment  of  diarrhoea  the 
practice  of  Dr.  Stilton,  who  treated  choleraic  diarrhcea  hy 
gr.  XX  doses  of  calomel.  He  says,  '  This  mode  of  treatment 
succeeded  in  overcoming,  in  223  individuals,  the  symptoms 
which  usually  precede  cholera ;  though  without  such  a  system 
these  persons  would  probably  have  passed  into  a  state  of 
collapse.  In  these  223  cases  I  foxmd  it  necessary  to  repeat 
the  calomel,  to  one  individual  five  times,  to  some  others  three 
times  ;  but  in  the  generality  of  cases  a  single  dose  was  suffi- 
cient.' The  Cholera  in  Malta  in  1837,  from  the  Italian  of 
Guisej^pe  Stilton,  M.D.,  by  Seth  B.  Watson,  M.D.,  1848, 
p.  124. 
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choleraic  diarrhoea  appear  to  forget  that 
there  is  such  a  result  as  spontaneous  re- 
covery, and  they  claim  the  credit  of  a  cure 
in  every  case  of  diarrhoea  so  treated  which 
does  not  pass  on  to  collapse.  During  the 
last  epidemic  of  cholera  (in  1854),  the  late 
Mr.  Wakefield  stated,  in  a  letter  to  the 
Times,  that  in  a  large  number  of  cases  of 
diarrhoea  occurring  amongst  the  prisoners 
at  Cold  Bath  Fields,  the  only  medicines 
which  he  gave  were  carbonate  of  soda  and 
mint-tea ;  and  not  a  single  case  passed  into 
collapse.  It  can  scarcely  be  supposed  that 
this  plan  of  treatment  had  any  other  effect 
than  to  dilute  the  contents  of  the  bowel, 
and  so  to  assist  their  speedy  expulsion — a 
mode  of  operation  entirely  different  from 
that  of  opium  and  astringents. 

Mr.  French  states,  with  reference  to  the 
treatment  of  diarrhoea^  :  '  I  am  satisfied  from 
much  experience,  that  cases  of  epidemic 
diarrhoea  generally  subside  speedily  under 
the   use   of-  the   simplest  possible   remedies 

^  The  Nature  of  Cholera  investigated,  2nd  ed.,  1854,  p.  75, 
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wHcli  are  wholly  free  from  astringent  pro- 
perties.'    In  this  statement  I  entirely  concur. 

But  it  may  be  asked  how  it  could  happen, 
if  there  be  a  morbid  poison  in  the  blood  the 
escape  of  which  it  is  dangerous  to  arrest  by 
opium,  that  so  large  a  proportion  as  nearly 
seven-eighths  of  MM.  Briquet  and  Mignot's 
patients  escaped  without  more  serious  conse- 
quences ?  Ought  not  the  whole  number 
thus  treated  by  opium  to  have  passed  into 
a  state  of  collapse?  To  these  questions  it 
may  be  replied  that,  happily  for  the  pa- 
tients, in  a  large  proportion  of  cases,  the 
diarrhoea  continues,  in  spite  of  repeated 
doses  of  opium,  for  a  period  varying  from  a 
few  hours  to  several  days  ;  and,  in  such  cases, 
it  is  reasonable  to  suppose,  that  the  curative 
efforts  of  I^ature  succeed  in  eliminating 
the  morbid  poison  from  the  blood,  notwith- 
standing the  opposing  influence  of  the  drug. 

During  the  last  epidemic  of  cholera,  I  saw 
several  cases  in  which  a  diarrhoea  had  for 
some  days  gone  on,  in  spite  of  large  and  re- 
peated doses  of  opium  and  astringents.     In 
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each  of  these  cases,  the  diarrhoea  quickly 
ceased  after  the  exhibition  of  one  or  two 
doses  of  castor-oil.  And  it  is  evident  that 
the  experience  of  MM.  Briquet  and  Mignot 
was  in  perfect  agreement  with  this ;  for  they 
state  that  if,  in  spite  of  the  energetic  em- 
ployment of  opium,  the  diarrhoea  continues 
for  a  period  of  two  days,  opium  is  then  of  no 
avail;  and  they  have  found  in  such  cases 
that  an  emetic  of  ipecacuanha  has  immedi- 
ately put  a  stop  to  the  disease.  It  is  pro- 
bable that  a  diarrhoea  which  thus  continues 
for  several  days  while  opiates  are  being 
given,  and  which  is  so  speedily  arrested 
by  an  emetic  or  a  purgative,  is  due,  not  to 
the  continued  presence  of  a  morbid  poison  in 
the  blood,  but  rather  to  the  local  irritation 
of  the  mucous  membrane  of  the  digestive 
canal  by  the  morbid  secretion  which  has 
been  poured  into  it,  and  the  complete  escape 
of  which  has  been  retarded  by  the  opium. 

During  the  last  epidemic  of  cholera  a  so- 
called  '  Treatment  Committee,'  appointed  by 
the  General  Board  of  Health,  endeavoured  to 
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ascertain  hj  statistics  tlie  most  successfal 
treatment  of  the  disease.  This  was  evidently 
a  hopeless  task,  for  in  the  vast  majority  of 
the  returns  several  remedies  having  different 
and  even  opposite  modes  of  action,  were  so 
jumbled  together  that  no  clear  and  definite 
result  as  to  the  effect  of  any  one  remedy  or 
plan  of  treatment  could  come  out  of  these 
statistics.  One  of  their  tables  is  intended 
to  show  what  treatment  was  most  suc- 
cessful in  preventing  diarrhoea  from  passing 
into  cholera.  The  comparison  between  calo- 
mel alone  and  calomel  in  combination  with 
opium,  is  interesting.  When  calomel  alone 
was  given  in  cases  of  diarrhoea  only  2*4 
passed  into  collapse,  but  when  the  calomel 
was  combined  with  opium  no  less  than  6-9 
per  cent,  passed  into  the  more  advanced 
stage  of  the  disease.  In  other  words,  when, 
in  the  treatment  of  diarrhoea  the  purgative 
action  of  calomel  is  lessened  by  its  com- 
bination with  opium,  the  risk  of  the  dis- 
ease passing  into  the  stage  of  collapse  is 
nearly  three   times   as  great   as  when  calo- 
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mel  is  given  alone.  Tlie  table  containing 
these  figures  will  be  fonnd  at  p.  26  of  tbe 
Report  of  tbe  Treatment  Committee.  We 
have  before  seen  that  of  the  cases  of  MM. 
Briquet  and  Mignot,  which  were  treated  by 
opium  alone,  about  13  per  cent,  passed  into 
collapse.  These  figures  all  point  to  the 
conclusion  that  to  check  the  diarrhoea  by 
opium  is  to  increase  the  risk  of  collapse. 

The  peculiar  character  of  the  intestinal 
discharges  in  cholera  affords  some  evidence 
of  blood-poisoning. 

Boehm^  was  the  first  to  publish  the  fact, 
that  the  secretions  discharged  during  life, 
and  those  which  are  found  in  the  bowels 
after  death,  contain  a  large  amount  of  epi- 
thelium. 

The  flocculi  in  the  rice-water  stools  con- 
sist almost  entirely  of  perfectly  organised 
epithelial  cells,  most  of  them  of  large  size. 
Of  this  fact,  I  have  satisfied  myself  by  re- 
peated examinations  of  the  discharges  from 

^  Die  Kranke  Darmsclileimliaut  in  der  Asiatischen  Cholera, 
1838. 

Or 
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different  patients.  The  peculiar  creamy  vis- 
cid secretion,  wMcli  sometimes  nearly  fills 
tlie  small  intestines  after  death.,  is  almost 
entirely  made  np  of  the  same  fully  formed 
epithelinm.  Now,  it  is  obvious  that  this 
large  amonnt  of  epithelium  cannot  be  ex- 
plained by  the  peeling  away  of  one  or  two 
layers  of  cells  from  the  surface  of  the  mu- 
cous membrane — the  result  of  a  local  irri- 
tation during  life,  or  of  maceration  by 
the  fluid  contents  of  the  bowel  after  death. 
This  abundant  cell-formation  can  result  only 
from  a  very  active  vital  effort.  And  if  the 
object  of  that  cell-growth  be  not  to  with- 
draw from  the  blood  some  morbid  products 
— some  constituents  of  the  blood  or  of  the 
tissues  which  have  been  damaged  by  the 
morbid  poison — it  is  difficult  to  suggest  any 
explanation  of  the  phenomena. 

The  desquamation  of  the  sMn  and  of  the 
uriniferous  tubes  of  the  kidney,  under  the 
influence  of  the  poison  of  scarlatina,  is  pre- 
cisely analogous  to  this  intestinal  desquama- 
tion in  cholera.  .  In  both  cases,  it  is  probable 
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that  a  poison  in  the  blood  is  the  immediate 
cause  of  the  desquamative  process. 

The  very  peculiar  odour  of  the  rice-water 
stools — so  entirely  unlike  any  other  odour, 
that  it  alone  would  suffice  for  the  diagnosis 
of  cholera — shows  that  the  stools  contain 
s^ome  new  material,  or  that  some  constituent 
of  the  body  has  undergone  a  peculiar  and 
specific  morbid  change. 

It  is  nearly  certain  that  the  intestinal 
discharges  contain  a  morbid  poison  by  means 
of  which  the  disease  may  be  communicated 
to  others.  So  that,  as  Dr.  William  Budd 
has  suggested,^  a  single  case  of  cholera  may, 
through  the  sewers,  infect  a  whole  district. 

The  facts  and  arguments  here  ad- 
duced are  sufficient  to  warrant  the  in- 
ference that  a  morbid  poison  in  the  hlood 
is  the  essential  cause  of  cholera.  The 
poison  excites  the  gastro-intestinal  symp- 
toms, the  vomiting  and  purging;  by  means 
of  which  the  poison  and  its  products  are  eli- 
minated.    And,  in  the  worst,  cases,  the  same 

*  Association  Journal,  1854. 
g2 
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poison  excites  contraction  of  tlie  nmscnlar 
walls  of  tlie  pulmonary  artery,  and  tlien 
tlie  condition  of  collapse  occnrs.  During 
an  epidemic  of  cholera,  tliere  occur  many 
cases  of  clioleraic  diarrhoea  wHcli  never 
pass  into  collapse.  It  is  probable  tbat  both 
classes  of  cases  are  of  essentially  the  same 
character;  the  same  morbid  poison  is  the 
cause  of  both;  and  the  transition  from 
choleraic  diarrhoea  with  bilious  stools  to 
choleraic  collapse  with  rice-water  stools 
takes  place  by  almost  imperceptible  grada- 
tions in  different  cases.  The  transition 
back  again  from  the  state  of  collapse  to 
that  of  bilious  diarrhoea  occurs  when  the 
morbid  condition  of  the  blood  is  so  far 
lessened  that  the  circulation  through  the 
pulmonary  vessels  again  becomes  free.  The 
stage  of  reaction  is  then  established;  and 
this  is  sometimes  followed  by  fever,  with 
engorgement  of  the  lungs  and  a  scanty 
secretion,  or  even  complete  suppression,  of 
urine,  which  is  ^  often  fatal. 
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SECTIO:tT  YII. 

THE    GENEEAL   PEINCIPLES   OF   TREATMENT. 

The  account  wMch.  I  have  now  given  of  tlie 
pathology  of  cholera^  although  brief,  will, 
I  trust,  have  been  sufficient  to  convey  to 
those  who  have  carefully  read  these  pages 
a  definite  idea  of  the  doctrine  which  I  ad- 
vocate. If  there  be  any  who  desire  to 
have  further  details  and  proofs  and  illustra- 
tions, these  may  be  found  in  a  book  which 
was  published  ten  years  ago,  but  which 
has  hitherto  attracted  singularly  little  notice. 
I  proceed  now  to  the  inquiry.  What  has 
this  pathology  to  do  with  treatment  ?  And 
I  maintain  that  it  is  a  compass  which  will 
guide  the  intelligent  practitioner  over  a 
'sea  of  troubles'  and  perplexities  in  the 
treatment  of  cholera.  We  now  have  a 
definite  view  of  the  nature  of  cholera,  of 
the    relation   which   the  symptoms   bear  to 
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eacli  otlier,  and  of  tlie  manner  in  which, 
the  disease  tends  to  a  spontaneous  recovery. 
We  can  see  that,  amongst  a  vast  number 
of  plans  of  treatment,  some  have  been  un- 
qnestionablj  beneficial  by  assisting  the  cura- 
tive efforts  of  nature,  while  others  have 
been  as  unquestionably  detrimental  by  op- 
posing those  efforts.  Others,  again,  have 
been  of  a  mixed  character ;  as,  for  instance, 
the  combination  of  calomel — a  purgative — 
with  opium.  And,  lastly,  some  methods 
have  been  simply  neutral  in  their  effects, 
except  in  so  far  as  the  knowledge  that 
something  was  being  done  for  him  may 
have  inspired  the  patient  with  hope  and 
confidence.  As  an  illustration  of  this,  I 
may  mention  one  of  the  many  infallible 
cures  which  have  found  their  way  into  the 
Times- — I  mean  the  inoculation  with  quassia. 
If  that  which  has  been  satirically  said  con- 
tained the  whole  truth — namely,  that  Hhe 
chief  art  of  the  physician  is  to  amuse  the 
patient  while  nature  performs  the  cure' — 
the   inoculation   with   quassia  would   be  as 
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effectual  as  any  otlier  metliod  of  treatment, 
and  it  would  have  the  great  negative  merit 
of  doing  no  harm. 

There  is  no  remedy  which  has  the  slight- 
est pretensions  to  be  considered  a  cure  for 
cholera ;  no  drug  or  agent  which,  so  far  as 
we  know,  wlQ.  neutralise  the  poison  or  lessen 
its  virulence.  I  have  not  the  faintest  hope 
or  expectation  that  a  specific  remedy  for 
such  a  disease  as  cholera  will  ever  be  dis- 
covered. The  nnmber  of  really  specific 
remedies  which  we  possess  for  any  diseases 
is  unfortunately  very  small.  Those  who 
believe  in  specifics  are,  in  general,  ignorant 
of  the  nature  of  disease  and  of  the  true 
methods  of  cure  ;  and  this  ignorance  renders 
them  quite  incompetent  to  estimate  the  in- 
fluence of  treatment. 

If  I  have  rightly  interpreted  the  phe- 
nomena of  cholera,  the  natural  method  of 
cure  is  eliminative.  The  process  of  elimin- 
ation takes  place  by  two  successive  stages. 
1.  There  is  excretion  from  the  blood  into  the 
stomach    and   bowels;   and  2.    The    morbid 
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contents  of  tliese  viscera  are  ejected  bj 
vomiting  and  purging.^  Can  we  do  any- 
thing to  assist  this  natural  curative  process  ? 
Unquestionably  we  can ;  by  emetics  and 
purgatives.  But  is  it  necessary  or  beneficial 
to  interfere  in  any  way?  Ought  we  not 
rather  to  leave  the  cure  entirely  to  nature  ? 
I  have  no  doubt  that  much  may  be  done 
with  advantage.  And  my  conviction  of  this 
is  based  partly  upon  theoretical  grounds,  and 
partly  upon  the  actual  results  of  treatment. 
If  we  carefolly  observe  the  condition  of  a 
patient  in  collapse,  we  shall  often  find  that 
the  intestines  are  more  or  less  distended 
with  fluid;  and  this,  too,  while  perhaps 
there  is  general  torpor  and  little  or  no  effort 
at  expulsion.  Again,  it  is  often  found  that, 
although  there  has  been  copious  watery 
purging  during  life,  the  small  intestines 
contain,  after  death,  a  large  amount  of  a 
peculiar  viscid  dirty  white  material,  having 

'  If  there  are  any  wlio  douLt  the  elimination  of  a  morbid 
poison  by  the  stomach  and  bowels,  no  one  can  doubt  t^e  ex- 
istence of  offensive  morbid  secretions  which  require  to  be  cast 
out. 
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a  verj  offensive  odoiir.  A  purgative  may 
be  useful  in  removing  botL.  tliese  conditions  ; 
namely,  over-distension  of  the  bowel  by 
Hquid,  and  accumulation  of  offensive  viscid 
semi-solid  secretions.  The  object  of  a  pur- 
gative in  cbolera  is  not  to  increase  excre- 
tion from  the  blood  into  tbe  stomach,  and 
bowels;  but  simply  to  assist  in  the  expul- 
sion of  the  morbid  secretions  from  the 
digestive  canal.  To  fulfil  this  indication, 
that  purgative  is  best  adapted  whieh  acts 
most  speedily,  yet  with  the  least  amount  of 
irritation.  I  believe  that  castor-oil  best  ac- 
complishes this  object;  but  a  great  variety 
of  purgatives  have  been  given  with  more 
or  less  success. 

When,  in  August  1854,  I  first  publicly 
stated  in  the  Medical  Times  and  Gazette 
that  I  was  giving  castor-oil  as  a  jpurgative 
in  cholera,  the  announcement  was  received 
with  a  shout  of  dismay.  Give  a  purga- 
tive to  a  patient  whose  blood  has  already 
been  drained  of  all  its  liquid  and  thus 
rendered   too   thick   to    circulate !     Tearfal 
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malpractice !  Statistics  mnst  immediatelj 
be  publislied  to  show  that  tbis  plan  is  most 
deadly  in  its  effects.^  But  at  the  same  time 
statistics  were  showing  that  calomel  in  fre- 
quent and  sometimes  in  large  doses  is  a  very 
successful  remedy.  How  does  the  calomel 
act?  Is  it  not  an  irritant  and  a  violent 
purgative?  Or  what  is  there  to  deprive  it 
of  its  purgative  properties  when  given  for 
the  cure  of  cholera? 


^  It  was  evidently  the  opinion  of  some  who  chanced  to  be 
in  prominent  positions  at  that  time,  that  my  alarming  out- 
break of  heterodoxy  must  be  treated,  like  cholera,  by  very 
active  repressive  measures.  So  fierce  an  onslaught  was  made 
upon  me,  that  I  began  to  fear  lest  what  Sydenham  said  of 
small-pox  two  hundred  years  ago,  would  be  found  equally 
applicable  to  cholera  in  the  present  century.  '  I  venture  to 
assert,'  said  Sydenham,  '  that  the  physician  who  has  much 
to  do  with  small-pox  runs  many  risks  with  his  reputation. 
The  vulgar  are  ever  in  the  habit  of  ascribing  deaths  to  the 
ofl&ciousness  of  the  attendant ;  whilst  physicians  themselves 
catch  greedily  at  opportimities  for  slander.  They  make  out 
their  case  before  incompetent  judges,  and  procure  most  un- 
charitable verdicts.  They  act  thus  in  order  that  they  may 
build  up  a  name  for  themselves,  upon  the  ruined  reputation 
of  others ;  a  proceeding  disgraceful  to  even  honest  artisans — 
doubly  disgraceful  to  scholars.'  The  Wo7'/cs  of  Sydenham, 
translated  by  Dr.  E.  Gr,  Latham  for  the  Sydenham  Society, 
vol.  1.  p,  137. 
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Calomel  a  purgative !  exclaims  indignant 
orthodoxj.  'No !  calomel  is  a  sedative  or 
an  alterative.  It  acts  npon  the  liver,  and 
restores  the  secretion  of  bile.  Those  who 
give  this  explanation  of  the  action  of  mercury 
in  cholera,  being  quite  unaware  what  is 
the  real  cause  of  the  suspended  secretion  of 
bile  during  collapse,  are  therefore  equally 
ignorant  of  the  conditions  which  are  essen- 
tial for  the  restoration  of  that  secretion. 
To  call  calomel  a  sedative,  an  alterative,  and 
a  restorer  of  the  biliary  secretion  does  not, 
like  its  combination  with  opium,  deprive  it  of 
its  purgative  properties.  I  therefore  claim 
the  reported  success  of  the  calomel  treat- 
ment as  evidence  in  favour  of  elimination. 

Saline  Treatment,  Another  plan  of  treat- 
ment which  has  unquestionably  been  at- 
tended with  a  large  amount  of  success  is 
that  which  is  known  as  the  saline  treatment 
of  Dr.  Stevens.  The  theory  upon  which  this 
treatment  is  based — namely,  that  the  essen- 
tial cause  of  cholera  is  a  deficiency  of  the 
saline    constituents  of  the  blood — has  been 
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shown  by  accurate  clieniical  analysis  to  be 
fanciful  and  erroneous ;  but  this  happens 
to  be  one  of  those  rare  cases  in  which  a 
theory  may  be  wrong  yet  the  practice 
based  upon  it  not  far  from  right.  I  have 
condensed  from  Dr.  Stevens's  work '  the 
following  account  of  his  theory  and  his 
practice. 

^  The  first  efforts  towards  a  cure  should 
be  directed  to  assist  nature  in  throwing 
off  the  poison  from  the  blood,  j^er  vias 
naturaUs,  and,  at  the  same  time,  supplying 
the  necessary  saline  stimuli,  on  which  the 
action  of  the  heart  and  its  vessels  depends. 
In  accordance  with  this  view,  patients  pre- 
senting merely  the  first  stage  of  premoni- 
tory symptoms,  diarrhoea  and  vomiting,  took, 
on  their  admission,  a  Seidlitz  powder ;  and, 
if  sinking  was  felt  but  without  bowel  com- 
plaint, more  active  purgatives  were  then 
employed ;  or  three  or  four  teaspoonfals  of 
Epsom   salts   were    added    to   the    Seidlitz 

*  Observations  on  the  Nature  and  the  Treatment  of  Asiatic 
Cholera. 
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powder.  On  the  bowels  being  moved, 
plenty  of  tliin  beef-tea,  well  seasoned  with 
salt,  was  given.  This  simple  treatment  was 
so  successful,  that  a  great  many  patients 
had  no  farther  complaint,  and  were  gene- 
rally dismissed  cured  in  a  few  days.' 

'  If  cramps,  coldness,  or  sinking  of  the 
pnlse,  were  present,  the  patients  were  con- 
sidered as  cholera-patients  in  the  second 
stage.  The  '  non-pnrgative  '  salts  were  ad- 
ministered every  half-hour,  or  more  or  less 
frequently,  according  to  the  symptoms,  and 
in  the  following  dose  :  Muriate  of  soda  9  j  ; 
carbonate  of  soda  5  ss ;  chlorate  of  potash 
gr.  vij.  "When  life  seemed  rapidly 
ebbing,  the  collapse  stage  having  been 
reached,  a  strong  solution  of  the  same  salts, 
at  a  temperature  of  100°,  was  thrown  into 
the  bowel.  The  sahne  mixture  was  ad- 
ministered half-hourly ;  and,  in  severe  cases, 
the  muriate  of  soda  was  increased  to  a 
drachm,  or  even  more,  as  circumstances 
seemed  to  require.  In  some  cases,  an 
enema,  composed    of  a  large   tablespoonftd 
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of  common  salt  in  water,  at  as  liigli  a 
temperature  as  tlie  patient  could  bear,  was 
administered  every  two  or  three  hours.' 

This  plan  of  treatment  has  been  attended 
with  a  large  amount  of  success  in  the  hands 
of  many  different  practitioners ;  but,  for  a 
very  obvious  reason,  it  has  not  been  gene- 
rally adopted.  Its  mode  of  action  is  essen- 
tially eliminative ;  and,  therefore,  it  is  in- 
compatible with  that  theory  of  collapse 
through  loss  of  water  which  has  taken 
such  firm  hold  of  the  European  medical 
mind. 

This  theory  of  collapse,  which  now,  we 
trust,  has  received  its  death-blow,  started 
into  life  when  cholera  first  visited  Europe 
in  1832.  Before  that  time,  our  countrymen 
in  India  could  not  only  give  purgatives  as 
a  part  of  the  regular  treatment  of  cholera, 
but  they  might  also  call  them  purgatives 
without  subjecting  themselves  to  the  im- 
putation of  culpable  rashness  and  folly. 
Abundant  illustrations  of  the  use  of  purga- 
tives   in   the    treatment  of  cholera  may  be 


TEEATMEISTT    OF    CHOLEEA.  95 

found  in  the  writings  of  the  following  Indian 
practitioners :  Bell^  Orton,  Scot,  Curtis, 
Twining,  Cliristie,  Rogers,  Kennedy,  Searle, 
and  Corbyn.  iN'one  of  these  writers  had 
any  very  definite  pathological  theory.  They 
looked  npon  cholera  as  a  disease  chieily  of 
the  nervous  system.  Most  of  them  called 
it  spasmodic  cholera ;  and  they  often  gave 
opium  to  relieve  cramps  at  the  same  time 
that  they  gave  very  active  purgatives  to 
remove  the  morbid  secretion  from  the  bowels. 
The  fact  that,  in  many  instances,  their 
treatment  was  a  mixed  treatment — a  com- 
bination of  opiates  with  purgatives — renders 
their  writings  the  more  instructive,  since  it 
clearly  appears,  on  a  careful  study  of  their 
cases,  that,  in  proportion  as  either  the  opi- 
ate or  the  purgative  plan  prevailed,  was  the 
mortality  increased  or   diminished. 

Several  of  these  authors  speak  highly  of 
the  use  of  castor-oil,  on  account  of  its  un- 
irritating  properties,  and  the  completeness 
with  which  it  brings  away  the  viscid  and 
putrid  secretions  from  the   bowels. 
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I  select  tlie  following  as  an  illnstration 
of  the  kind  of  evidence  wMcIl  may  be  fonnd 
abiindantlj  in  tlie  writings  of  the  Indian 
practitioners.  In  Scot's  Madras  Report, 
(page  94),  Assistant-Surgeon  Boyd  reports 
that  the  first  cases  admitted  were  treated 
with  calomel  and  tincture  of  opium,  repeated 
as  symptoms  indicated;  'the  first  dose 
was  in  many  cases  rejected,  but  the  second 
seldom  failed  to  sit  on  the  stomach  and 
aUay  the  inordinate  gastric  irritability  and 
lessen  the  purging ;  but  it  proved  such  a 
powerful  sedative  in  most  cases,  that  the 
patient  soon  after  swallowing  the  potion  fell 
into  a  comatose  state,  from  which  he  could 
not  be  roused  by  the  most  powerful  stimu- 
lants administered  freely  both  internally  and 
externally.'  He  then  changed  his  practice. 
He  began  by  venesection ;  as  soon  as  the 
patient  had  recovered  from  the  faintness,  he 
gave  ten  or  fi.ffceen  grains  of  calomel,  which 
he  washed  down  with  a  draught  of  camphor 
mixture.  '  In  a  few  cases,'  he  says,  '  where 
slight  irritabihty  of  stomach  remained  after 
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the  venesection,  fifteen  or  twenty  drops  of 
laudanum  were  added  to  the  camphorated 
draught,  but  I  never  exceeded  that  quantity ; 
and  in  six  or  seven  hours  after  the  calomel 
was  administered  a  laxative  draught,  com- 
posed of  an  infusion  of  senna  and  salts,  or  oil, 
was  given  to  determine  to  the  bowels  and  ac- 
celerate the  operation  of  the  calomel;  the 
compound  powder  of  jalap  would  have  been 
preferred,  but  I  had  none  in  store.  My 
expectation  of  s:access  after  adopting  this 
line  of  practice  was  more  than  falfilled,  as 
out  af  twenty-eight  admitted,  and  treated 
in  this  way,  I  lost  only  two,  and  both  were 
rather  unfavourable  cases  on  admission^ 
from  their  not  applying  mitil  the  disease  was: 
far  advanced  and  the  pulse  imperceptible.' 
This  report  is  dated  August  1st,  1818. 

My  friend  Dr.  Partes  in  his  able  work 
on  cholera,  from  which  I  have  gained  more 
information  on  this  subject  than  frona  any 
other  single  book,  estimates  the  mortality 
amongst  Jiis  patients  in  India  at  about  56  per 
cent.     Then   referring   to    '  the    astonishing 

H 
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success  wliich.  attended  the  practice  of  several 
gentlemen  in  the  earlier  periods  in  India/  he 
concludes  that  the  epidemics  which  he  wit- 
nessed were  above  the  ordinary  degree  of  se- 
verity. That  this  may  in  part  explain  the  dif- 
ference of  mortality  is  possible,  yet  I  cannot 
but  attach  much  more  importance  to  the 
opposite  modes  of  treatment.  The  main  ob- 
ject with  Dr.  Parkes  was  to  check  vomiting 
and  purging  by  opiates,  &c. — whereas  the 
earlier  Indian  practitioners,  almost  without 
exception,  gave  purgatives,  and  many  of  them 
gave  purgatives  in  large  and  frequent  doses. 
The  very  interesting  paper  by  Mr.  Watkins  ^ 
to  which  I  have  before  referred,  p.  33,  con- 
tains a  most  instructive  illustration  of  the 
effect  of  various  modes  of  treatment.  It 
will  be  seen  that  four  distinct  sets  of  cases 
are  there  described.  In  one  set  opium  was 
given  alone;  these  were  all  fatal. ^  In  a 
second   set,  the    opium  was    combined  with 


»  British  Medical  Journal,  Oct.  28tli,  p.  445. 
2  The  cases  treated  by  opium  were  under  the  care  of  Dr. 
Lett,  the  friend  and  colleague  of  Mr.  Watkins. 
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calomel  or  with  gray  powder ;  of  these  more 
than  half  died.  The  purgative  action  of 
the  mercury  somewhat  lessened  the  mortal 
effects  of  the  opium.  In  a  third  set  of  five, 
calomel  alone  was  given;  and  of  these  one 
died,  while  four  recovered.  In  a  fourth 
set  of  twenty-one,  castor-oil  was  given  ;  and 
nineteen  of  these  patients  recovered.  Besides 
these,  one  case  which  had  been  treated  by 
gray  powder  and  opium  passed  into  collapse, 
and  then,  castor-oil  being  substituted  for 
the  other  remedies,  she  ultimately  recovered. 
Lastly,  one  most  interesting  case  in  full 
collapse  was  treated  by  castor-oil  until  he 
rallied ;  then,  through  some  mistake,  two 
pills,  probably  of  calomel  and  opium,  were 
given;  he  fell  again  into  collapse,  was  a 
second  time  treated  by  castor-oil,  and  ulti- 
mately recovered. 

It  is  sometimes  argued,  that  no  remedies 
can  possibly  be  of  use  during  collapse  be- 
cause absorption  is  suspended.  ISTow,  in  the 
first  place,  Magendie  has  shown  that  ab- 
sorption is  not  absolutely  suspended  during 

h2 
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collapse,  altliougli  it  is  rendered  mnch.  less 
active.  He  injected  camphor  into  tlie 
rectmn,  and  detected  its  odour  in  the  breath- 
in  five  minutes,  whereas  in  health,  he 
sajs,  it  may  be  detected  in  one  minnte. 
He  performed  the  same  experiment  with 
ether,  and  with  a  similar  result.  He 
reasonably  infers  that  absorption  is  slowly 
carried  on  during  collapse.^  There  is  un- 
doubted evidence  that  opium  and  alcohol 
become  absorbed,  and  produce  narcotic 
effects  during  collapse.  But  the  remedies 
which  are  of  real  use  during  collapse  have 
no  need  to  be  absorbed.  Surely  a  mustard 
or  a  salt  and  water  emetic  need  not  be  ab- 
sorbed in  order  to  excite  the  stomach  to 
expel  its  contents.  And  it  can  scarcely  be 
doubted  that  calomel  and  castor-oil,  by 
their  stimulant  action  on  the  inner  surface 
of  the  bowel,  may  excite  muscular  contrac- 
tion, and  so  act  as  purgatives  without  being 
taken  up  by  the  blood-vessels. 

A  writer  on  cholera   during  the  last  epi- 

^  Lei,'ons  sur  le  Cholera  Morbus,  p.  97. 
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demic  stated  that  ^brandy,  ether,  and  am- 
monia, turpentine,  and  even  champagne, 
were  given  to  ronse  the  flagging  energies 
of  life,  and  to  little  purpose;  they  were 
generally  thrown  from  the  stomach  as  soon 
as  swallowed,  and  draughts  containing  crea- 
sote,  chloroform,  and  camphor,  shared  the 
same  fate.  The  stomach  had,  as  it  were, 
lost  the  power  of  ministering  to  the  wants 
of  the  system.' 

Now,  it  may  be  asked,  whether  the 
stomach  was  not  much  wiser  and  more 
useful  than  the  doctor,  and  whether  it  could 
better  ^  minister  to  the  wants  of  the  system,' 
than  by  the  expulsion  of  its  morbid  secre- 
tions, together  with  such  a  horrible  mixture 
of  drugs  as  could  not  be  retained  and  ab- 
sorbed without  adding  to  the  perilous  op- 
pression of  the  vital  powers. 

During  the  last  epidemic,  I  observed  very 
carefally  the  effect  of  brandy  in  the  few 
cases  in  which  I  ventured,  in  a  tentative 
manner,  to  give  it  to  jpatients  who  were  in 
collapse.     I  found  that  it  speedily  increased 
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the  restlessness  and  feeling  of  oppression; 
at  tlie  same  time  that  tlie  pnlse  lost  power 
and  volume,  and  tlie  temperature  fell.  I 
infer,  therefore,  that  brandy  and  all  alco- 
holic stimulants  during  the  coUapse  stage 
of  cholera  add  to  the  obstruction  of  the 
pulmonary  circulation,  instead  of  passing 
freely  through  the  lungs  and  then  stimulat- 
ing the  left  yentricle,  as  they  do  in  other 
states  of  system.  I  resolved,  therefore, 
never  again  to  give  alcoholic  stimulants  in 
collapse,  no  matter  how  great  the  a]p;parent 
exhaustion  may  be. 

In  a  few  cases,  the  sesquicarhonate  of  am- 
monia was  given  with  apparent  benefit ;  and 
this  remedy  appears  to  deserve  a  farther 
trial  as  a  stimulant  during  the  stage  of 
collapse. 

It  is  worse  than  useless  to  attempt  to  feed 
a  patient  during  collapse.  The  secretions 
of  the  stomach  are  utterly  deranged,  and 
the  power  of  digestion  is  suspended.  The 
mildest  nourishment  administered  at  this 
time  only  adds  to  the  feeling  of  oppression 
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and  general  distress^  from  which  the  act  of 
vomiting  often  gives  immediate  rehef.  Upon 
this  point  I  have  satisfied  myself  by  repeated 
and  very  careful  observation. 

The  wife  of  the  English  chaplain  in  Paris 
has  recently  obtained  notoriety  by  adminis- 
tering chhrodyne  in  fifty  or  sixty  cases  of 
incipient  cholera,  and,  as  it  is  stated,  ^has 
succeeded  in  arresting  the  disease  in  every 
instance.'  What  would  be  the  effect  of 
chlOrodyne  in  cases  of  choleraic  diarrhoea? 
It  would  relieve  the  cramps,  and,  by  its 
narcotic  operation,  it  would  in  some  degree 
retard  the  spontaneous  recovery  of  the 
patient.  Nevertheless,  if  a  lady  have  a  de- 
termination to  step  beyond  her  own  proper 
sphere,  and  to  play  at  doctoring,  chlorodyne 
would  be  a  much  less  dangerous  drug  in 
her  hands  than  opium  and  strong  astrin- 
gents. 

Dr.  Bullar  and  Dr.  Eisdon  Bennett  have 
recently  spoken  in  high  terms  of  the  good 
effects  of  external  warmth  to  the  skin  of  pa- 
tients in  collapse.     Dr.  Bullar  recommends 
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the  liot  mustard  batli  ;  and  Dr.  Bennett 
advises  packing  in  liot  wet  blankets.  Tliere 
can  be  no  question  tbat  to  tliorougnly  warm 
a  patient  in  collapse  is  often  a  real  benefit ; 
tbe  pnlse,  tbe  temperature  and  the  colour 
of  the  skin,  and  the  expression  of  the 
features,  all  improve  simnltaneonslj.  And 
we  can  readily  understand  this  effect  of 
warmth  if  we  have  thoroughly  compre- 
hended the  modus  operandi  of  the  hot 
saline  injection  into  the  veins.  But  too 
much  must  not  be  expected  from  the  appli- 
cation of  external  warmth.  The  warm  bath 
has  often  been  found  to  have  a  very  de- 
pressing effect.  Annesley  declares  that,  in 
his  opinion,  it  did  more  harm  than  good. 
^The  fatigue  arising  from  going  in  and 
coming  out  of  it,  and  from  rubbing  and 
dressing  the  patient,  exhausted  him. '  ^ 
Christie  found  the  bath  injurious;  and  Dr. 
Parkes  says  :  '  I  have  seen  a  man  walk 
firmly  to  the  bath,  with  a  pulse  of  tolerable 
volume,    and  a   cool  but  not  cold    surface, 

■  *  Diseases  of  India,  p.  156. 
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and  in  five  or  ten  minutes  have  seen  tlie 
same  man  carried  from  tlie  batli,  w^ith.  a 
pulse  almost  impercex3tible,  and  a  cold 
clammy  skin.  I  cannot  find  in  mj  notes 
a  single  case  in  wMcli  tlie  warm  bath,  ap- 
peared beneficial.'^ 

During  the  epidemic  of  1849,  I  saw  seve- 
ral patients,  in  King's  College  Hospital, 
placed  in  the  hot-air  bath  ;  and  the  result 
of  my  observation  was  that,  while  the 
warmth  appeared  to  be  beneficial,  by  re- 
lieving the  cramps,  and  sometimes  even 
improving  the  pulse,  yet,  on  the  whole,  the 
patients  appeared  to  -be  rather  distressed 
than  comforted  by  the  bath.  The  employ- 
ment of  hot  baths  in  the  treatment  of 
cholera  obviously  requires  caution.  Faint- 
ness  is  a  not  uncommon  result  of  remaining 
too  long  in  a  hot  bath,  even  when  the 
bather  is  in  health ;  and,  in  the  collapse  of 
cholera  a  sudden  and  deadly  exhaustion  may 
be  thus  induced.  Then,  be  it  remembered, 
that  choleraic  collapse  is  a  form  of  asphyxia, 

^  Parkes  On  Cholera,  p.  210. 
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There  is  an  instinctive  craving  for  air. 
Again  and  again  will  tlie  patient  toss  all 
covering  from  his  body  ;  and  it  is  likely 
that  surrounding  the  body  with  hot  water, 
or  hot  air,  or  wet  blankets,  may  cause  dis- 
tress by  interfering  with  cutaneous  respira- 
tion— i.  e.,  the  aeration  of  the  blood  through 
the  skin.  A  very  convenient  way  of  keep- 
ing up  the  warmth  of  the  body  is  by  the 
application  of  hot  bottles,  hot  dry  flannels, 
or  hot  sand-bags,  to  various  parts  of  the 
surface,  friction  with  stimulating  liniments 
is  also  of  use  in  restoring  warmth  and  re- 
lieving cramps. 

Dr.  Murray,  an  Indian  practitioner,  ob- 
tained very  striking  results  in  the  improve- 
ment of  the  pulse  by  injecting  into  the  rec- 
tum every  half-hour,  or  hour,  or  two  hours, 
according  to  the  urgency  of  the  case,  a 
pint  of  a  weak  solution  of  common  salt 
and  carbonate  of  soda,  at  a  temperature  of 
120°.^  The  injections  were  retained  gene- 
rally from  two  to  four  minutes — sufficiently 

^  Eogers'  Keports  on  Asiatic  Cholera,  p.  241. 
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long  to  impart  considerable  warmth  to  the 
blood  in  the  vessels  of  tlie  large  intestine  ; 
and  to  this,  witliont  donbt,  the  good  effects 
were  mainly  due.  It  appears  to  me  that  hot 
injections  into  the  rectum  may  be  used  with 
advantage  in  cases  of  extreme  collapse. 

The  good  effects  of  heat  are  unquestion- 
able. But  what  is  to  be  said  of  ice  or  iced 
water,  either  taken  into  the  stomach,  or 
applied  externally?  During  collapse  there 
is  usually  a  sensation  of  burning  in  the  sto- 
mach, and  a  strong  craving  for  cold  liquids. 
Iced  water  relieves  that  sensation  of  heat, 
and  it  has  a  powerful  influence  in  checking 
vomiting.  Are  these  sufS.cient  reasons  for 
giving  iced  water  to  a  patient  in  collapse? 
In  my  opinion,  decidedly  not.  I  am  sure 
that  vomiting,  when  not  excessive,  is  bene- 
ficial ;  and  I  believe  that  iced  water  lessens 
the  burning  sensation  in  the  stomach  by 
diminishing  the  vascularity  of  the  mucous 
m-embrane,  and  thus  interfering  with  the 
excretion  of  the  morbid  poison,  upon  the 
ejection  of  which  by  vomiting  depends  the 
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patient's  recovery.  For  these  reasons,  I 
believe  tliat  tlie  administration  of  iced  water 
to  a  patient  in  collapse  is  injurious.  In 
most  cases,  I  would  allow  an  unlimited 
quantity  of  water  of  tlie  temperature  of  the 
room,  but,  in  extreme  collapse,  I  would 
persuade  the  patient  to  drink  hot  liquids, 
with  a  view  to  add  some  warmth  to  the 
blood. 

The  application  of  ice  to  the  spine  has 
been  recommended  by  Dr.  Chapman.  The 
theory  which  suggested  this  practice  is  a 
speculative  web  spun  from  the  projector's 
brain.  There  is  no  evidence  to  show  that 
this  practice  has  been  useful  in  any  case. 
That  some  patients  subjected  to  this  dis- 
tressing mode  of  treatment  would  recover, 
is  certain  ;  it  is  equally  certain  that  their 
chances  of  recovery  would  be  lessened  by 
the  depressing  influence  of  the  ice  on  the 
nervous  system,  and  its  chilling  effect  on 
the  blood.  We  know  that,  if  we  can  tho- 
roughly warm  a  patient  in  collapse,  we 
improve   his    general    condition;    and    this, 
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wlietlier  the  warming  be  effected  by  the 
external  application  of  beat,  or  by  bot  in- 
jections into  the  veins  or  into  the  rectum. 
We  therefore  can  bave  no  difficulty  in  per- 
ceiving tbat  to  tborougbly  chill  a  patient 
in  collapse  must  be  a  painful  and  a  dan- 
gerous proceeding. 

Venesection,  as  we  bave  seen,^  bas  often 
afforded  great  relief  during  tbe  stage  of 
collapse  ;  and  I  bave  before  pointed  aut 
tbat  tbe  only  rational  interpretation  of  its 
modus  operandi  is  tbat,  by  lessening  tbe 
over-distension  of  tbe  rigbt  cavities  of  tbe 
heart,  it  increases  tbe  contractile  power  of 
their  muscular  waUs.  The  symptom  which 
appears  especially  to  call  for  venesection,  and 
which  bas  most  commonly  been  relieved  by 
it,  is  rapid  breathing,  with  an  oppressive 
sense  of  suffocation.  When,  with  these 
symptoms,  there  is  a  cessation  of  vomiting 
and  purging,  which  is  probably  a  result  of 
the  almost  entire  arrest  of  the  blood  in  the 
lungs,  I  beKeve  that  venesection  affords  the 

*  Ante,  p.  20  et  seq. 
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only  hope   of  benefit.      If   during   tlie  last 
epidemic  I  had  known  as  much  of  the  es- 
sential cause  of  collapse,  and  of  the  influ- 
ence of  venesection,  as  I  now  do,  I  believe 
that  I  might  have  saved  some  patients  who, 
for  the  want  of  that  knowledge,  were  lost. 
The  hot  saline  injections  into   the   veins, — 
It  is  an  interesting  question  whether,  with 
our  present  knowledge  of  the  modus  operandi 
of  the  hot  saline  injections  into  the  veins, 
these  can  ever  again  be  employed  with  the 
hope  of  permanent  benefit.      The  mortality 
after  this   mode  of  treatment  has  hitherto 
been  frightful.      In  Dr.  Mackintosh's  cases 
there  were  only  25  recoveries  to  131  deaths. 
These  is  reason  to  believe  that  if  all  these 
156    patients    had    been   left    without    any 
treatment,  a  larger   proportion  would   have 
recovered.      It    should    be    borne    in   mind, 
however,   that   this   operation   has   hitherto 
been    performed    by    those   who  have   erro- 
neously supposed  that  the  main  object  was 
to  add  liqu.id  to  the  blood,  and  to  prevent 
its  escape   by   the   bowels.      It    has    conse- 
quently  happened   that   in    some   instances 
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the  temperature  of  tlie  liquid  Jbas  been  too 
low  to  have  any  decided  effect  on  the  pul- 
monary circulation;  while,  in  most  in- 
stances, the  operation  has  been  preceded 
and  followed  by  the  free  administration  of 
brandy  and  opium;  so  that  it  is  impossible 
to  distinguish  between  the  certainly  bad 
effects  of  these  narcotics,  and  the  possibly 
good  effects  of  the  saline  injections,  if  they 
had  not  been  interfered  with  by  other  means. 
One  circumstance  which  makes  it  doubtful 
whether  the  saline  injections  are  a  safe 
remedy  is  the  almost  invariable  occurrence 
of  very  severe  rigors,  which  generally 
commence  within  a  few  minutes  after  the 
completion  of  the  operation  —  sometimes 
during  its  performance.  These  rigors,  as 
Dr.  Mackintosh  admits,  '  afford  proofs  the 
most  decisive  of  a  pathological  change  in 
the  system.^  Whatever  may  be  the  ex- 
planation of  their  occurrence,  whether  they 
are  due  to  some  injurious  effect  of  the 
solution  upon  the  structure  and  vital  pro- 
perties of  the  blood,  or  whether,  as  is 
possible,  they  result  from  the  sudden  trans- 
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mission  into  the  arteries  of  tlie  large  amount 
of  morbid  blood  wliicli  bad  before  accnmn- 
lated  in  tbe  veins — be  tbe  canse  of  tbese 
rigors  what  it  may — tbe  fact  of  tbeir  occur- 
rence would  make  me  besitate  to  recom- 
mend tbe  bot  saline  injections  as  a  remedy. 

In  tbis  communication^  I  bave  done  little 
more  tban  sketcb  tbe  general  principles  of 
treatment.  Tbe  only  safe  guide  in  con- 
ducting tbe  details  of  treatment  is  to  bave 
a  very  clear  and  definite  view  of  tbe  patbo- 
logical  interpretation  of  symptoms,  and  of 
ihe  mode  in  wbicb  remedies  may  assist  tbe 
natural  process  of  cm^e.  Witbout  tbis  pa- 
tbological  knowledge,  it  is  scarcely  possible 
to  avoid  falling  into  some  of  tbe  many  er- 
rors wbicb  bave  affected  tbe  treatment  of 
cbolera,  and  wbicb  bave  often  led  to  tbe 
neutralisation  of  tbe  good  effects  of  one 
remedy  by  tbe  simultaneous  use  of  otber 
means  baving  an  opposite  and  an  injuria 
ous  influence. 
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Trin.  Coll.  Cantab.    Vols.  I.  and  II.    Svo.  24-5. 

PASSAGES  from  the  LIFE  of  a  PHILOSOPHER.  By  Charles 
Babbage,  Esq.  M.A.  P.R.S.  &c.    Svo.  12s. 

LIFE  of  ROBERT  STEPHENSON,  F.R.S.  By  J.  C.  Jeaffreson, 
Barrister-at-Law ;  and  William  Pole,  P.R.S.  Memb.  Inst.  Civ.  Eng. 
With  2  Portraits  and  17  Illustrations.    2  vols.  Svo.  32s. 

LIFE  of  the  DUKE  of  WELLINGTON.  By  the  Kev,  G.  E.  Gleig, 
M.A.  Popular  Edition,  carefully  revised -,  with  copious  Additions.  Crown 
Svo.  with  Portrait,  5s. 

Brialmont  and  Gleig-'s  Life  of  the   Duke  of  "Wellington.     4  vols. 

Svo.  with  Illustrations,  £2  14s. 

Life  of  the  Duke  of  Wellington,  partly  from  the  French  of  M. 
BRiALMOifT,  partly  from  Original  Documents.  By  the  Rev.  G.  R. 
Gleig,  M.A.    Svo.  with  Portrait,"l5s. 

HISTORY  of  MY  RELIGIOUS  OPINIONS.  By  J.  H.  Newman,  D.D. 
Being  the  Substance  of  Apologia  pro  Vit^  SuS,.    Post  Svo.  6s. 

FATHER  MATHEW:  a  Biography.  By  John  Erancis  Maguire, 
M.P.    Popular  Edition,  with  Portrait.    Crown  Svo.  3s.  6c^. 

Rome ;  its  Rulers  and  its  Institutions.  By  the  same  Author.  New 
Edition  in  preparation. 

MEMOIRS,    MISCELLANIES,    and   LETTERS   of    the   late  LUCY 

AikiH  ;  including  those  addressed  to  Dr.  Channingfrom  1836tol842.    Edited 
by  P.  H.  Le  Breton.    Post  Svo.  8s.  Qd. 

LIFE  of  AMELIA  WILHELMINA  SIEVEKING,  from  the  German. 

Edited,  with  the  Author's  sanction,  by  Catherii^e  Winkworth.   Post  Svo. 
with  Portrait,  12s. 

LOUIS  SPOHR'S  AUTOBIOGRAPHY.     Translated  from  the  German. 

Svo.  14s. 

DIARIES  of  a  LADY  of  QUALITY,  from  1797  to  1844.  Edited,  with 
Notes,  by  A.  Hatward,  Q.C.    Second  Edition.    Post  Svo.  10s.  M. 


NEW  WORKS  PUBLISHED  BY  LOXGMANS  A^-D  CO. 


FELIX  MENDELSSOHN' 3  LETTSES  from  Italy  and  Switzerland, 
and  Letters  from  1833  to  18-17,  translated  by  Lady  Wallace.  IS'ew  Edition, 
with  Portrait.    2  vols,  crown  Svo.  Is.  each. 

lECOLLECTIONS    of  the   late   WILLIAM    WILBEEFOECE,    M.P. 

for  the  County  of  York  during  nearly  30  Years.    By  J.  S.  Haefoed,  F.R.S. 
Second  Edition.    Post  Svo.  75. 

MEMOIES  of  SIE  HENEY  HAVELOCX,  K.C.E.  By  John  Clark 
MaeshmajS",    Second  Edition.    Svo.  with  Portrait,  12s.  6d. 

THOMAS    MOOEE'S    MSMOIES,    JOUENAL,    and    COEEESPOND- 

ENCE.    Edited  and  abridged  from  the  Eirst  Edition  by  Earl  P^ussell. 
Square  crown  Svo.  with  8  Portraits,  12s.  ^d. 

MEMOIE  of  tlie  Eev.  SYDNEY  SMITH.  By  his  Daughter,  Lady 
HoLLAis'D.  With  a  Selection  from  his  Letters,  edited  by  Mrs.  Austijt. 
2  vols.  Svo.  2Ss. 

VICISSITUDES  of  FAMILIES.  By  Sir  Bernard  Burke,  Ulster 
King  of  Arms.  First,  Second,  and  Third  Series.  3  vols,  crown  Svo. 
12s.  <od.  each. 

ESSAYS  in  ECCLESIASTICAL  BIOGEAPHY.  By  the  Eight  Hou. 
Sir  J.  Stephen,  LL.D.    Fourth  Edition.    Svo.  lis. 

BIOGEAPHICAL  SKETCHES.  By  Nassau  W.  Senior.  Post  Svo. 
price  10s.  GcZ. 

BIOGEAPHISS  of  DISTINGUISHED  SCIENTIFIC  MSN.  By 
FRANgoTS  Arago.  Translated  by  Admiral  W.  H.  Smyth,  F.R.S.  the  Rev. 
E.  Powell,  M.A.  and  R.  Grant,  M.A.    Svo.  ISs. 

MAUNDEE'S  BIOGEAPHICAL  TEEASUEY  :  Memoirs,  Sketches,  and 
Brief  Notices  of  above  12,000  Eminent  Persons  of  All  Ages  and  jS'ations. 
Fcp.  10s. 


Criticism^  Philosophy^  Polity^  (Sfc. 

PAPINIAN  :  a  Dialogue  on  State  Affairs  between  a  Constitutional 

Lawyer  and  a  Country  Gentleman  about  to  enter  Public  Life.    By  George 
Atkinson,  B.A.  Oxon.  Serjeant-at-Law.    Post  Svo.  5^. 

ELEMENTS  of  LOGIC.     By  K.  Whatelt,  D.D.  late  Archbishop  of 
Dublin.    Ninth  Edition.    Svo.  10s.  Qd.  crown  Svo.  4s.  Qd. 

Elements  of  Ehetoric.      By   the   same  Author.      Seventh  Edition. 
Svo.  10^.  6cZ.  crown  Svo.  4s.  Qd. 

English  Synonymes.     Edited  by  Archbishop  Whatelt.   5th  Edition. 
Fcp.  3s. 

BACON'S  ESSAYS  with  ANNOTATIONS.     By  R.  AYhatelt,  D.D. 

late  Archbishop  of  Dublin.    Sixth  Edition.    Svo.  10s.  6c?. 


NEW  WORKS  PUBLISHED  BY  LONGMANS  akd  CO. 


LORD  BACON'S  WORKS,  collected  and  edited  by  R  L.  Ellis,  M.A. 
J.  Spedding,  M.A,  and  D.  D.  Heath.  Vols.  I.  to  V.  JPliilosophiccd  Works, 
5  vols.  8vo.  £4  6s.  Vols.  VI.  and  VII.  Literary  and  Professional  Works, 
2  vols.  £1 16s. 

On  REPRESENTATIVE  GOVERNMENT.  Bj  John  Stuart  LIill. 
Third  Edition,  8vo.  9s.  crown  8vo.  2s. 

On  Liberty.  By  the  same  Author.  Thh-d  Edition.  Post  8vo.  7s.  Gd 
crown  Svo.  Is.  4c?. 

Principles  of  Political  Economy.  By  the  same.  Sixth  Edition. 
2  vols.  Svo.  30s.  or  in  1  vol.  crown  Svo.  5s. 

A  System  of  Logic,  Ratiocinative   and  Inductive.     By  the  same. 

Eifth  Edition.    Two  vols.  Svo.  25s. 

Utilitarianism.     By  the  same.     Second  Edition.    Svo.  55. 

Dissertations  and  Discussions.  By  the  same  Author.  2  vols.  Svo. 
price  24s. 

Examination  of  Sir  W.  Hamilton's  Philosophy,  and  of  the  Principal 

Philosophical  Question  discussed  in  his  Writings.    By  the  same  Author. 
Second  Edition.    Svo.  14s. 

MISCELLANEOUS  REMAINS  from  the  Common-place  Book  of 
RiCHAED  V/hatelt.  D.D.late  Archbishop  of  Dublin.  Edited  by  Miss  E.  J. 
Whaielt.    Crown  Svo.  Is.  6d. 

ESSAYS   on  the   ADMINISTRATIONS    of  GREAT   BRITAIN    from 

17S3  to  1830.     By  the  Ei^ht  Hon.  Sir  G.  0.  Lewis,  Bart.    Edited  by  the 
Right  Hon.  Sir  E.  Head,  Bart.    Svo.  with  Portrait,  15s. 

By  the  same  AutJior. 

A  Dialogue  on  the  Best  Form  of  Government,  4*.  6c?. 

Essay  on  the  Origin  and  Formation  of  the  Romance  Languages, 

price  7s.  6d. 

Historical  Survey  of  the  Astronomy  of  the  Ancients,  15s. 

Inquiry  into  the  Credibility  of  the  Early  Roman  History,  2  vols, 
price  SOs. 

On  the  Methods  of  Observation  and  Reasoning  in  Politics,  2  vols. 

price  28s. 

Irish  Disturbances  and  Irish  Church  Question,  12s, 

Remarks  on  the  Use  and  Abuse  of  some  Political  Terms,  9a. 

On  Foreign  Jurisdiction  and  Extradition  of  Criminals,  2s.  Cs. 

The  Fables  of  Babrius,  Greek  Text  with  Latin  Notes,  Part  I. 
5s.  6d.    Part  II.  3s.  6d. 

Suggestions  for  the  Application  of  the  Egyptological  Method  to 

Modem  History,  Is. 


NEW  WORKS  PUBLISHED  BY  LONGMANS  and  CO. 


An  OUTLINE  of  tlie  NECESSAEY  LAWS  of  THOUGHT :  a  Treatise 
on  Pure  and  Applied  Logic.  By  the  Most  Eev.  W.  Thomson,  D.D.  Arch- 
bishop of  Tork.    Crown  8vo.  5s.  Qd. 

The  ELEMENTS  of  LOeiC.      By  Thomas   Shedden,  M.A.   of  St. 

Peter's  Coll.  Cantab.    12mo.  is.  Qd. 

ANALYSIS  of  Mr.  MILL'S  SYSTEM  of  LOGIC.  By  W.  Stebbing, 
M.A.  Pellow  of  Worcester  College,  Oxford.    12mo.  oS.  Qd. 

Tlie  ELECTION  of  EEPEESENTATIVES,  Parliamentary  and  Muni- 
cipal; a  Treatise.  By  Thomas  Hahe,  Barrister-at-Law.  Third  Editiou, 
with  Additions.    Crown  8vo.  Qs. 

SPEECHES  of  the  RIGHT  HON.  LOED  MACAULAY,  corrected  by 
Himself.    8vo.    12s. 

LOED  MACAULAY' S  SPEECHES  on  PAELIAMENTAEY  EEFOEM 

in  1831  and  1832.    16mo.    Is. 

A  DICTIONAEY  of  tlie  ENGLISH  LANGUAGE.  By  E.  G.  Latham, 
M.A.  M.D.  P.E..S.  Founded  on  the  Dictionary  of  Dr.  S.  Johnson,  as  edited 
by  the  E-ev.  H.  J.  Todd,  with  numerous  Emendations  and  Additions. 
Publishing  in  36  Parts,  price  3s.  6d.  each,  to  form  2  vols.  4to.. 

THESAUEUS  of  ENGLISH  WOEDS  and  PHEASES,  classified  and 
arranged  so  as  to  facilitate  the  Expression  of  Ideas,  and  assist  in  Literary 
Composition.    By  P.  M.  Roget,  M.D.    14th  Edition.    Crown  8vo.  10s.  6d. 

LECTUEES  on  the  SCIENCE  of  LANGUAGE,  delivered  at  the  Koyal 
Institution.  By  Max  MtJDLEE,  M.A.  Taylorian  Professor  in  the  University 
of  Oxford.    EiEST  Seeies,  Eourth  Edition,  12s.    Second  Sekies,  18s. 

The  DEBATES ;  a  Series  of  Complete  Debates,  Outlines  of  Debates, 
and  Questions  for  Discussion.    By  P.  Howton.    Pep.  6s. 

A  COUESE  of  ENGLISH  EEADING,  adapted  to  every  taste  and 
capacity ;  or.  How  and  What  to  Eead.  By  the  Sev.  J.  Pxceoet,  B.A. 
Eourth  Edition.    Pep.  5s. 

MANUAL  of  ENGLISH  LITEEATUEE,  Historical  and  Critical:  with 
a  Chapter  on  English  Metres.  By  Thomas  Aenoed,  B.A,  Post  8vo.  10s.  Qd. 

SOUTHEY'S  DOCTOE,  complete  in  One  Volume.  Edited  by  the  Kev. 
J.  W.  Waetee,  B.D.    Square  crown  8vo.  12s.  Qd. 

HISTOEICAL  and  CEITICAL  COMMENTAEY  on  the  OLD  TESTA- 
MENT ;  with  a  New  Translation.  By  M.  M.  Ivaeisch,  Ph.D.  Voe.  I. 
Genesis,  8vo.  18s.  or  adapted  for  the  General  Eeader,  12s.  Voe.  II.  Exodus, 
15s.  or  adapted  for  the  General  Reader,  12s. 

A  Hebrew  Grammar,  with  Exercises.  By  the  same.  Part  I.  Out- 
lines with  Exercises,  Svo.  12s.  Qd.  Kex,  5s.  Paet  II.  Exceptional  Forms 
and  Constructions,  12s.  6c?. 


NEW  WORKS  PUBLISHED  BY  L0XG3IAXS  axd  CO. 


A  LATIIT-EKGLISH  DICTIONARY.  Bv  J.  T.  White,  M.A.  of 
Corpus  Christi  College,  and  .J.  E.  IIiddle,  M.A.  of  St.Edmnncl  Hall,  Oxford. 
Imperial  8vo.  pp.  2,128,  price  42s.  cloth. 

A   New   Latin-English    Dictionary,   abridged  from  the  larger  work 

of  White  and  Riddle   (as  above),  by  J.  T.  White,  M.A.  Joint-Author. 

Medium  Svo.  pp.  1,048,  price  18s.  cloth. 

A  Diamond  Latin-English  Dictionary,  or  Guide  to  the  Meaning, 
Quality,  and  Accentuation  of  Latin ClassicalAVords.  By  Rev.  J.E.  Riddle, 
M.A.    32mo.  2s.  Qd. 

An  ENGrLISH-G-REEK  LEXICON,  containing  all  the  Greek  Words 
used  by  Writers  of  good  authority.  By  C.  D.  ToifGE,  B.A.  Eifth  Edi- 
tion.   4to.  21s. 

Mr.  YONGE'S  NEW  LEXICON,  English  and  Greek,  abridged  from 
his  larger  work  (as  above).    Square  12mo.  8s.  &d. 

A  GREEK-ENGLISH  LEXICON.     Compiled  by  H.  G.  Liddell,  D.D. 

Dean  of  Christ  Church,  and  R.  Scott,  D.D.  Master  of  Balliol.  Fifth  Edition. 
Crown  4to.  31s.  Qd. 

A  Lexicon,  Greek  and  English,  abridged  from  Liddell  and  Scott's 

Greelc-English  Lexicon.    Eleventh  Edition.     Square  12mo.  7s.  Qd. 

A  PRACTICAL  DICTIONARY  of  the  FRENCH  and  ENGLISH  LAN- 
GUAGES.   By  L.  CoNTA^fSEAU.    Mnth  Edition.    Post  Svo.  10s.  6fZ. 

Contanseau's  Pocket  Dictionary,  French  and  English,  abridged  from 
the  above  by  the  Author.    Third  Edition,  ISmo.  5s. 

NEW  PRACTICAL  DICTIONARY  of  the  GERMAN  LANGUAGE; 
German-English  and  English-German.  By  the  Rev.  W.  L.  Blacexet,  M.A. 
and  Dr.  Cael  Maetix  Friedlandee.    Post  Svo.  [J/i  the  loress. 


Miscellaneous  Works  and  Popular  Metaphysics. 

RECREATIONS  of  a  COUNTRY  PARSON :  being  a  Selection  of  the 
Contributions  of  A.  K.  H.  B.  to  Fraser's  Magazine.  SECOif  D  Series.  Crown 
Svo.  Ss.  Qd. 

The  Common-place  Philosopher  in  Town  and  Country.     By  the  same 

Author.    Crown  Svo.  3s.  Qd. 

Leisure  Hours  in  Town ;  Essays  Consolatory,  iEsthetieal,  Moral, 
Social,  and  Domestic.    By  the  same  Author.    Crown  Svo.  3s.  Qd. 

The  Autumn   Holidays  of  a   Country  Parson ;    Essays  contributed 

to  Fraser's  Magazine  and  to  Good  Words.   By  the  same.   Crown  Svo.  os.  Qd. 

The  Graver  Thoughts  of  a  Country  Parson.     Second  Series.    By 

the  same  Author.    Crown  Svo.  3s.  Qd. 

Critical  Essays  of  a  Country  Parson.  Selected  from  Essays  con- 
tributed to  Fraser's  Magazine.    By  the  same  Author.    Post  Svo.  9s. 


NEW  WORKS  PUBLISHED  BY  LOJs'GMANS  a>-d  CO. 


A  CAMPAIGNER  AT  HOME.     B3-  Shirley,  Author  of  '  Thalatta ' 

and  '  Nugse  Criticoe,'    Post  Svo.  with  Vignette,  7s.  6rf. 

FRIENDS  in  COUNCIL  :  a  Series  of  Readings  and  Discourses  thereon. 
2  vols.  fcp.  9s. 

Friends  in  Council.     Second  Series.     2  vols,  post  Svo,  14s. 

Essays  written  in  the  Intervals  of  Business.     Fcp.  2.v.  6c?. 

LORD    MACAULAY'S    MISCELLANEOUS    WRITINGS: 
Library  EDixioisr.    2  vols.  Svo.  Portrait,  21s. 
People's  Edition.    1  vol.  crown  Svo,  4s,  Qd. 

The  REV.  SYDNEY  SMITH'S   MISCELLANEOUS  WORKS ;  includ- 
ing his  Contributions  to  the  EcUnhm^gli  Bevieio. 
Library  Edition,  8  vols.  Svo.  36s. 
Traveller's  Edition,  in  l  vol.  2ls. 
In  Pocket  Volumes,  3  vols.  fcp.  2ls. 
People's  Edition,  2  vols,  crown  Svo.  Ss. 

Elementary  Sketches  of  Moral  Philosophy,  delivered  at  the  Royal 
Institution.    By  the  same  Author.    Pep.  7s. 

The  Wit  and  Wisdom  of  the  Rev.  Sydney  Smith:  a  Selection  of 
the  most  memorable  Passages  in  his  Writings  and  Conversation.  16mo.  7s.  QcL 

The  HISTORY  of  the  SUPERNATURAL  in  All  Ages  and  Nations, 
and  in  all  Churches,  Christian  and  Pagan  ;  demonstrating  a  Universal  Faith. 
By  William  Howitt.    2  vols,  post  Svo.  18s. 

The  SUPERSTITIONS  of  WITCHCRAFT.  By  Howard  Williams, 
M.A.  St.  John's  Coll.  Camb.    Post  Svo.  7s.  &d. 

CHAPTERS  on  MENTAL  PHYSIOLOGY.  By  Sir  Henry  Holland, 
Bart.  M.D.  P.R.S.    Second  Edition.    Post  Svo.  8s.  Qd. 

ESSAYS  selected  from  CONTRIBUTIONS  to  the  Edinburgh  Eeview. 
By  Henry  Rogers.    Second  Edition.    3  vols.  fcp.  21s. 

The  Eclipse  of  Faith  ;  or,  a  Visit  to  a  Religious  Sceptic.  By  the 
same  Author.    Tenth  Edition.    Pep.  5s. 

Defence  of  the  Eclipse  of  Faith,  by  its  Author  ;  a  rejoinder  to  Dr. 
Newman's  Reply.    Third  Edition.    Pep.  Svo.  3s.  Qd. 

Selections  from  the  Correspondence  of  R.  E.  H.  Greyson.  By  the 
same  Author.    Third  Edition.    Crown  Svo.  7s.  6d. 

Fnlleriana,  or  the  Wisdom  and  Wit  of  Thomas  Fuller,  with  Essay 
on  his  Life  and  Genius.    By  the  same  Author.    16 mo.  2s.  Qd. 

An  INTRODUCTION  to  MENTAL  PHILOSOPHY,  on  the  Inductive 
Method.    By.  J.  D.  Morell,  M.A.  LL.D.    Svo.  12s. 

Elements  of  Psychology,  containing  the  Analysis  of  the  Intellectual 
PoM-ers.    By  the  same  Author.    Post  Svo.  7s.  Qd. 
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The  SECSET  of  HEGEL:  being  the  Hegelian  System  in  Origin, 
Principle,  Porm,  and  Matter.  By  James  HuxcHisoif  Stieli^'G-.  2  vols. 
8vo.  28s. 

SIGHT  and  TOUCH  :  an  Attempt  to  Disprove  the  Eeceived  (or  Berke- 

leian)  Theory  of  Vision.    By  Thomas  K.  Abbott,  M.A.  Pellow  and  Tutor 
of  Trin.  Coll.  Dublin.    8vo.  with  21  Woodcuts,  5s,  Qd. 

The  SENSES  and  the  INTELLECT.  Bj  Alexander  Bain,  M.A. 
Professor  of  Logic  in  the  University  of  Aberdeen.  Second  Edition.  Svo. 
price  15s. 

The   Emotions  and   the  "Will,  by  the   same  .Author  ;  completing  a 

Systematic  Exposition  of  the  Human  Mind.    8vo.  15s. 

On  the  Study  of  Character,  including  an  Estimate  of  Phrenology. 

By  the  same  Author.    Svo.  9s. 

TIME  and  SPACE:  a  Metaphysical  Essay.  By  Shadworth  H. 
Hodgson.    Svo.  pp.  588,  price  16s. 

HOUES  WITH  THE  MYSTICS :  a  Contribution  to  the  History  of 
Religious  Opinion.  By  Egbert  Aleeed  Vaughan,  B.A.  Second  Edition. 
2  vols,  crown  Svo,  12s. 

PSYCHOLOGICAL  HTQTJIEIES.  By  the  late  Sir  Benj.  C.  Brodie, 
Bart.    2  vols,  or  Series,  fcp.  5s.  each. 

The  PHILOSOPHY  of  NECESSITY  ;  or  Natural  La^v  as  applicable  to 
Mental,  Moral,  and  Social  Science.  By  Charles  Bray.  Second  Edition. 
Svo.  9s. 

The  Education  of  the  Peelings  and  Affections.  By  the  same  Author. 
Third  Edition.    Svo.  3s.  Qd. 

CHEISTIANITY  and  COMMON  SENSE.  By  Sir  YfiLLOUGHBT 
Jones,  Bart.  M.A.  Trin.  Coll.  Cantab.    Svo,  6s. 


Astronomy^  Meteorology,  Popular  Geography,  ^x. 

OUTLINES  of  ASTEONOMY.  By  Sir  J.  E.  TV.  Herschel,  Bart. 
M.A.    Seventh  Edition,  revised  ;  with  Plates  and  Woodcuts.    Svo.  18s. 

AEAGO'S  POPULAE  ASTEONOMY.  Translated  by  Admiral  W.  H. 
Smyth,  P,E,.S.  and  B.  Geani,  M.A.  TTith  25  Plates  and  358  .Woodcuts. 
2  vols,  Svo.  £2  5s. 

Arag-o's  Meteorological  Essays,  v/ith  Introduction  by  Baron  Eum- 
boldt.  Translated  under  the  superintendence  of  Major-General  E.Sabine, 
E,A.    Svo.  ISs. 

SATUEN  and  its  SYSTEM.  By  Ricitard  A.  Proctor,  B.A.  late 
Scholar  of  St  Jo'm's  Coll.  Camb.  and  King's  Coll.  London.  Svo.  with 
14  Plates,  14s. 
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The  "WEATHES-EOOK ;  a  Manual  of  Practical  Meteorology.  By 
Rear-Aclmiral  Robeet  Fixz  Eot,  H.N.  T.R.S.  Third  Edition,  with  16 
Diagrams.    8vo.  155. 

S ASSY'S  WEATHEE  SYSTEM,  or  Lunar  Influence  on  Weather. 
By  S.  M.  Sasbt,  R.N.  Instructor  of  Naval  Engineers.  Second  Edition. 
Post  8vo.  4is. 

BOTE'S  LAW  of  STOEMS  considered  in  connexion  with  the  ordi- 
nary Movements  of  the  Atmosphere.  Translated  by  E.  H.  Scott,  M,A. 
T.O.D.    8vo.lQs.Qd. 

CELESTIAL  OBJECTS  for  COMMON  TELESCOPES.  By  the  Rev. 
T.  W.  Webb,  M.A.  E.R.A.S.  With  Map  of  the  Moon,  and  Yfoodcuts.  13mo.  7s, 

PHYSICAL  GEOGEAPHY  for  SCHOOLS  and  GE]!^^EEAL  EEADEES, 
By  M.  F.  Maukt,  LL.D.   Fop.  with  2  Charts,  25.  6d. 

A  DICTIONAEY,  Geographical,  Statistical,  and  Historical,  of  the 
variotis  Countries,  Places,  and  Principal  Natural  Objects  in  the  World.  By 
J.  R.  M'CULLOCH.    With  6  Maps.    2  vols.  8vo,  635. 

A  GENEEAL  BICTIONAEY  of  GEOGSAPHY,  Descriptive,  Physical, 
Statistical,  and  Historical :  forming  a  complete  Gazetteer  of  the  World.  By 
A.  Keith  Johnston,  F.R.S.E,    8vo.  31s.  Qd. 

A  MANUAL  of  GEOGEAPHY,  Physical,  Industrial,  and  Political. 
By  W.  Hughes,  P.R.G.S.  Professor  of  Geography  in  King's  College,  and  in 
Queen's  College,  London.    With  6  Maps.    Fcp.  75.  6d. 

The  Geography  of  British  History ;  a  Geographical  Description  of 
the  British  Islands  at  Successive  Periods.  By  the  same.  With  6  Maps. 
Fcp.  85.  6d. 

Abridged  Text-Book  of  British  Geography.    By  the  same.    Fcp.  Is.  6d. 

The  BEITISH  EMPIEE ;  a  Sketch  of  the  Geography,  Growth,  Natural 
and  Political  Features  of  the  United  Kingdom,  its  Colonies  and  Dependen- 
cies.   By  Caeoline  Beat.    With  5  Maps.    Fcp.  75.  ed. 

COLONISATION  and  COLONIES :  a  Series  of  Lectures  delivered  be- 
fore the  University  of  Oxford.  By  Heeman  Meeivaee,  M.A.  Professor  of 
Political  Economy.    8vo.  185. 

MAITNDSE'S  TEEASTJEY  of  GEOGEAPHY,  Physical,  Historical, 
Descriptive,  and  Political.  Edited  by  W.  Hughes,  F.E.G.S.  With  7  Maps 
and  16  Plates.    Fcp.  105. 


Natural  History  and  Popular  Science. 

The  ELEMENTS  of  PHYSICS  or  NATUEAL  PHILOSOPHY.  By 
Neil  Aenott,  M.D.  F.R.S.  Physician  Extraordinary  to  the  Queen.  Sixth 
Edition.    Paet  I.  8vo.  105.  6d. 

HEAT  CONSIDEEED  as  a  MODE  of  MOTION.  By  Professor  John 
Tyndaxl,  LL.D.  F.R.S.  Second  Edition.  Crown  8vo.  with  Woodcuts,  12s.  Qd. 
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VOLCANOS,  the  Character  of  their  Phenomena,  their  Share  in  the 
Structure  and  Composition  of  the  Surface  of  the  Globe,  &c.  By  G.  Poulett 
SCEOPE,  M.P.  F.E-.S.    Second  Edition.    Svo.  with  Illustrations,  155. 

A  TEEATISS  on  ELECTEIGITY,  in  Theory  and  Practice.  By  A. 
De  la  Rive,  Prof,  in  the  Academy  of  Geneva.  Translated  by  C.  V.Walkee, 
F.R.S.    3  vols.  Svo.  with  Woodcuts,  £3  13s. 

The  COERELATION  of  PHYSICAL  EOECSS.  By  W.  R.  Grove, 
Q.C.  V.P.Pv.S.    Eourth  Edition.    Svo.  7s.  M, 

The  GEOLOGICAL  MAGAZINE;  or.  Monthly  Journal  of  Geology. 
Edited  by  HejN'KY  WooDW API),  E.G.S.  E.Z.S.  British  Museum:  assisted 
by  Professor  .1.  Mopeis,  P.G.S.  and  R.  Ethekidge,  P.R.S.E.  E.G.S.  Svo. 
price  Is.  monthly. 

A  GUIDE  to  GEOLOGY.  By  J.  Phillips,  M.A.  Professor  of  Geology 
in  the  University  of  Oxford.  Pifth  Edition ;  with  Plates  and  Diagrams. 
Pep.  4s. 

A  GLOSSAEY    of  MIKEEALOGY.      By  H.  W.  Bkistotv,    RG.S.  of 

the  Geological  Survey  of  Great  Britain.    With  486  Figures.    Crown  Svo.  12s. 

PHILLIPS'S    ELEMENTAEY    INTEODUCTION  to  MINEEALOGY, 

with  extensive  Alterations  and  Additions,  toy  H.  J.  Beooeie,  P.R.S.  and  W. 
H.  MiLLEE,  P.G.S.    Post  Svo.  with  Woodcuts,  18s. 

VAN  DEE  HOEVEN'S  HANDBOOK  of  ZOOLOGY.  Translated  from 
the  Second  Dutch  Edition  by  the  Rev.  W.  Clask,  M.D.  P.R.S.  2  vols.  Svo. 
with  24  Plates  of  Pigures,  605. 

The  COMPASATIVE  ANATOMY  and  PHYSIOLOGY  of  the  VEETE- 

torate  Animals.     By  Richaed  OwE>f,  P.R.S.  D.C.L.      2  vols.  Svo.  with 
upwards  of  1,200  Woodcuts.  {_In  iJie  press. 

HOMES  WITHOUT  HANDS  :  an  Account  of  the  Habitations  con- 
structed by  various  Animals,  classed  according  to  their  Principles  of  Con- 
struction. By  Rev.  J.  G.  Wood,  M.A.  P.L.S.  Illustrations  on  Wood  by 
G.  Pearson,  from  Drawings  by  P.  W.  Keyl  and  E.  A.  Smith.  In  20  Parts, 
Is.  each. 

MANUAL  of  CORALS  and  SEA  JELLIES.     By  J.  K.  Greene,  B.A. 

Edited  by  the  Rev.  J.  A.  Galbeaith,  M.A.  and  the  Rev.  S.  HatjghtojS*, 
M.D.    Pep.  with  39  Woodcuts,  5s. 

Manual  of  Sponges  and  Animalculse ;  with  a  General  Introduction 

on  the  Principles  of  Zoology.   By  the  same  Author  and  Editors.   Pep.  with 
16  Woodcuts,  2s. 

Manual   of  the  Metalloids.     By  J.  Apjohn,  M.D.  P.E.S.   and  the 

same  Editors.    Pep.  v/ith  38  Woodcuts,  7s.  Qd. 

The    SEA    and   its    LIVING   WONDEES.      By  Dr.   G.    Hartwig. 

Second  (English)  Edition,    Svo.  with  many  Illustrations.    ISs. 

The  TROPICAL  WORLD.     By  the  same  Author.     With   8  Chromo- 

xylographs  and  172  Woodcuts.    Svo.  21s. 

SKETCHES  of  the    NATURAL   HISTOEY  of  CEYLON.     By  Sir   J. 

E-AiEESON  Tennent,  K.C.S.  LL.D.    With  82  Wood  Engravings.    Post  Svo. 
price  12s.  Qd. 

Ceylon.  By  the  same  Author.  Fifth  Edition  ;  with  Maps,  &c.  and  90 
■Wood  Engravings.    2  vols.  Svo.  £2  10s 
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A  FAMILIAR  HISTORY  of  BIRDS;  By  E.  Stanley,  D.D.  F.R.S. 
late  Lord  Bishop  of  Norwich.  Seventh  Edition,  with  Woodcuts.  Pep.  3s.  Qd. 

MARVELS  and  MYSTERIES  of  INSTINCT ;  or,  Curiosities  of  Animal 
Life.    Ey  G.  Gaeeatt.    Third  Edition.    Fcp.  7s. 

HOME  WALKS  and  HOLIDAY  RAMBLES.  By  the  Rev.  C.  A. 
Johns,  B.A.  E.L.S.    Ecp.  8vo.  with  10  Illustrations,  6s. 

KIRBY    and    SPENCE'S    INTRODUCTION    to    ENTOMOLOGY,    or 

Elements  of  the  Natural  History  of  Insects.    Seventh  Edition.    Crown  8vo. 
price  5s. 

MAUNDER' S  TREASURY  of  NATURAL  HISTORY,  or  Popular 
Dictionary  of  Zoology.  Revised  and  corrected  by  T.  S.  Cobbold,  M.D. 
Ecp.  with  900  Woodcuts,  10s. 

The  TREASURY  of  BOTANY,  on  the  Plan  of  Maunder's  Treasury. 
By  J.  LiNDLEY,  M.D.  and  T.  Mooee,  E.L.S.  assisted  by  other  Practical 
Botanists.  With  16  Plates,  and  many  Woodcuts  from  designs  by  W.  H. 
Pitch.    Pep.  [ill  the  pr^ess. 

The  ROSE  AMATEUR'S  GUIDE.  By  Thomas  Riveks.  8th  Edition. 
Pep.  4s. 

The  BRITISH  ELORA;  comprising  the  Phgenogaraous  or  Flowering 
Plants  and  the  Perns.  By  Sir  W.  J.  Hooker,  K.H.  and  G.  A.  Walkee- 
Aenott,  LL.D.    12mo.  with  12  Plates,  14s.  or  coloured,  21s. 

BRYOLOGIA  BRITANNICA ;  containing  the  Mosses  of  Great  Britain 
and  Ireland,  arranged  and  described.  By  W.  Wilson.  8vo.  with  61  Plates 
42s.  or  coloured,  £4  4s. 

The  INDOOR  GARDENER.  By  Miss  Maling.  Fcp.  with  Frontis- 
piece, printed  in  Colours,  5s. 

LOUDON'S  ENCYCLOPAEDIA  of  PLANTS;  comprising  the  Specific 
Character,  Description,  Culture,  History,  &c.  of  all  the  Plants  found  in 
Great  Britain.    With  upwards  of  12,000  Woodcuts.    8vo.  £3  13s.  Qd. 

Loudon's  Encyclopaedia  of  Trees  and  Shrubs ;  containing  the  Hardy 
Trees  and  Shrubs  of  Great  Britain  scientifically  and  popularly  described. 
With  2,000  Woodcuts.    8vo.  50s. 

MAUNDER'S  SCIENTIFIC  and  LITERARY  TREASURY ;  a  Popular 
Encyclopsedia  of  Science,  Literature,  and  Art.    Pep.  10s. 

A  DICTIONARY  of  SCIENCE,  LITERATURE,  and  ART.  Fourth 
Edition.  Edited  by  W.  T.  Brande,  D.C.L.  and  Geoege  W,  Cox,  M.A. 
assisted  by  gentlemen  of  eminent  Scientific  and  Literary  Acquirements. 
In  12  Parts,  each  containing  240  pages,  price  5s.  forming  3  vols,  medium  8vo. 
price  21s.  each. 

ESSAYS  on  SCIENTIFIC  and  other  SUBJECTS,  contributed  to 
Reviews.   By  Sir  H.  Holland,  Bart.  M.D.    Second  Edition.    Svo.  14s. 

ESSAYS    from   the   EDINBURGH   and  QUARTERLY    REVIEWS; 

with  Addresses  and  other  Pieces.    By  Sir  J.  P.  W.  Heeschel,  Bart.  M.A. 
Svo.  18s. 
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Chemistry,  Medicine,  Surgery,  and  the  Allied 

Sciences. 

A  DICTIONARY  of  CHEMISTEY  and  the  Allied  Branches  of  other 
Sciences ;  founded  on  that  of  the  late  Dr.  lire.  By  B[e:s:rt  Watts,  P.C.S. 
assisted  hy  eminent  Contributors.  5  vols,  medium  8vo.  in  course  of  publica- 
tion in  Parts.  Vol.  I.  31s.  Qd.  Vol,  II.  28s.  Vol.  III.  31s.  6cZ.  are  now  ready. 

HANDBOOK  of  CHEMICAL  ANALYSIS.  Adapted  to  the  Unitarj 
System  of  Notation.  By-F.  T.  Coi^tii^-gtok,  M.A.  P.C.S.  Post  8vo.  7s.  Qd.— 
Tables  of  Qijalitatits  Analysis  adapted  to  the  same,  2s.  Qd. 

A  HANDBOOK  of  VOLUMETRIfJAL  ANALYSIS.  By  Egbert  H. 
Scott,  M.A.  T.C.D.    Post  8vo.  4s.  Q>d. 

ELEMENTS  of  CHEMISTEY,  Theoretical  and  Practical.  By  William 
A.  MiLLEE,  M.D.  LL.D.  F.E.S.  P.G.S.  Professor  of  Chemistry,  King's 
College,  London.  3  vols.  8vo.  £2  13s.  Paet  I.  Chehical  Physics. 
Third  Edition,  12s.  Paet  II.  la^ORGANic  Chemistet,  21s.  Pa:et  III. 
Oeganic  Chemistet,  Second  Edition,  20s. 

A  MANUAL  of  CHEMISTEY,  Descriptive  and  Theoretical.  By 
William  Odliitg,  M.B.  E.R.S.  Lecturer  on  Chemistry  at  St.  Bartholo- 
mew's Hospital.    Paet  I.  8vo.  9s. 

A  Course  of  Practical  Chemistry,  for  the  nse  of  Medical  Students. 
By  the  same  Author.  Second  Edition,  with  70  new  Yfoodcuts.  Crown  8vo. 
price  7s.  &d. 

The  DIAGNOSIS  and  TEEATMENT  of  the  DISEASES  of  WOMEN; 
including  the  Diagnosis  of  Pregnancy.  By  Geailx  Hewitt,  M.D.  Physician 
to  the  British  Lying-in  Hospital.    Svo.  16s. 

LECTURES  on  the  DISEASES  of  INFANCY  and  CHILDHOOD.  By 
Chaeles  West,  M.D.  &c.    Eifth  Edition,  revised  and  enlarged.    Svo.  16s. 

EXPOSITION    of  the    SIGNS   and  SYMPTOMS    of   PREGNANCY: 

with  other  Papers    on  subjects  connected  Avith  Midwifery.     By  W.  E. 
MONTGOMEEX,  M.A.  M.D.  M.R.I.A.    Svo.  with  Illustrations,  2os. 

A  SYSTEM  of   SURGERY,  Theoretical  and  Practical.     In  Treatises 

by  Various  Authors.    Edited  by  T.  Holmes,  M.A.  Cantab.  Assistant-Surgeon 
to  St.  George's  Hospital.    4  vols.  Svo.  £4 13s. 

VoL  I.     General  Pathology.     21s. 

Vol.  II.  Local  Injuries:  Gunshot  Wounds,  Injuries  of  the  Head, 
Back,  Face,  Neck,  Chest,  Abdomen,  Pelvis,  of  the  Tipper  and  Lower  Ex- 
tremities, and  Diseases  of  the  Eye.    21s. 

Vol.  III.  Operative  Surgery.  Diseases  of  the  Organs  of  Circula- 
tion, Locomotion,  &c.    21s. 

Vol.  IV.  Diseases  of  the  Organs  of  Digestion,  of  the  Genito- 
urinary System,  and  of  the  Breast,  Thyroid  Gland,  and  Skin ;  with 
Appendix  and  Geneeal  Index.    30s. 

LECTURES  on  the  PRINCIPLES  and  PRACTICE  of  PHYSIC.     By 

Thomas  Watson,  M.D.    Physician-Extraordinary  to  the  Queen.    Eourth 
Edition.    2  vols.  Svo.  31s. 
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LECTUEES  on  SUEGICAL  PATHOLOGY.  By  J.  Paget,  F.RS.  Sur- 
geon-Extraordinary to  the  Queen.  Edited  by  W,  Tuenee,  M.B.  8vo.  with 
117  Woodcuts,  21s. 

A  TKEATISE  on  the  GOHTINUED  FEVEES  of  GEEAT  BEITAIN. 

By  C.  MuECHiso:^-,  M.D.  Senior  Physician  to  the  London  Eever  HospitaL 
8vo.  with  coloured  Plates,  18s. 

AHATOMY,  BESCEIPTIVE  and  SUEGICAL.  By  Henry  Gray, 
E.R.S.  With  410  Wood  Eu^avings  from  Dissections.  Third  Edition,  by 
T.  Holmes,  M.A.  Cantab.    Royal  8vo.  28s. 

Tlie  CYCLOPEDIA  of  A^-ATOMY  and  PHYSIOLOGY.  Edited  by 
the  late  R.  B.  Todd,  M.D.  P.R.S.  Assisted  by  nearly  all  the  most  eminent 
cultivators  of  Physiological  Science  of  the  present  age.  5  vols.  8vo.  with 
2,853  Woodcuts,  £6  6s. 

PHYSIOLOGICAL  AL^ ATOMY  and  PHYSIOLOGY  of  WAN.  By  the 
late  R.  B.  Todd,  M.D.  P.R.S,  and  W.  Bowman,  E.R.S.  of  King's  College. 
With  numerous  Illustrations,    Vol.  II.  8vo.  25s. 

A  DICTIOEAEY  of  PEACTICAL  MEBICINS.  By  J.  Copland,  M.D. 
E.R.S,  Abridged  from  the  larger  work  by  the  Author,  assisted  by  J.  C. 
Copland,  M.R.C.S.    1  vol.  Svo.  [i>i  the  press. 

Dr.  Copland's  Dictionary  of  Practical  Medicine  (the  larger  work). 

3  vols.  Svo.  £5  lis. 

The  "WOEKS  of  SIE  B.  C.  EEOBIE,  Eart.  collected  and  arranged 
by  Charles  Hawkins,  F.R.C.S.E.  3  vols.  Svo.  with  MedalUon  and  Pac- 
simile,  48s. 

Autobiography  of  Sir  B.  C.  Erodie,  Bart.     Printed  from  the  Author's 

materials  left  in  MS.    Pep.  4s.  Gd. 

MEDICAL  XOTES  and  EEFLECTIONS.  By  Sir  H.  Holland,  Bart. 
M.D.    Third  Edition.    Svo.  iSs. 

A  MANUAL  of  MATEEIA  MEBIGA  and  THEEAPEUTICS,  abridged 
from  Dr.  Peeeiea's  Elements  by  P.  J.  Paeee,  M.D.  Cantab,  assisted  by 
R.  Bbntley,  M.R.C.S.  and  by  R.  Waeingion,  P.C.S.    1  vol.  Svo. 

\_In  October. 

Dr.  Pereira's  Elements  of  Materia  Medica  and  Therapeutics.  Third 
Edition.  By  A.  S.  Tayloe,  M.D,  and  G.  O.  Rees,  M.D.  3  vols.  Svo.  with 
Woodcuts,  £3  los. 

THOMSON'S    CONSPECTUS    of    the   ESITISH   PHAEMACOPCEIA. 

Twenty-fourth  Edition,  corrected  and  made  conformable  throughout  to  the 
New  Pharmacopoeia  of  the  General  Council  of  Medical  Education.  By  E. 
Lloyd  Biekett,  M.D.    18mo.  5s.  Qd. 

MANUAL  of  the  DOMESTIC  PEACTICE  of  MEDICINE.  By  W.  B. 
Kesteven,  P.R.C.S.E.  Second  Edition,  thoroughly  revised,  with  Additions. 
Fop.  5s. 

The  Fine  Arts,  and  Illustrated  Editions. 

The  NEW  TESTAMENT,  illustrated  with  Wood  Engravings  after  the 
Early  Masters,  chiefly  of  the  Italian  School.  Crown  4to.  63s.  cloth,  gilt  top ; 
or  £5  5s.  elegantly  bound  in  morocco. 
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lYRA  GERMAKICA  ;  Hymns  for  the  Sundays  and  Chief  Festivals  of 
the  Christian  Year.  Translated  by  Cathekiis'e  Wixkm^oeth;  325  Illus- 
trations on  Wood  drawn  by  J.  Leightox,  F.S.A.    Fcp.  4to.  21s. 

GATS'  and  FAELIE'S  MOEAL  EMBLEMS ;  with  Aphorisms,  Adages, 
and  Proverbs  of  all  Nations :  comprising  121  Illustrations  on^Wood  by  J. 
LeightojS",  P.S.A.  with  an  appropriate  Text  by  R.  Pigot.  imperial  "Svo. 
315.  Qd. 

BUNYAN'S  PILGRIM'S  PROGRESS:  with  126  Illustrations  on  Steel 
and  Wood  by  C.  Beit^s'Ett  ;  and  a  Preface  by  the  Rev.  C.  Kingslet.  Fcp. 
4to.  21s. 

SHAKSPEARE'S  SENTIMEITTS  and  SIMILES,  printed  in  Black  and 
Gold,  and  lUviminated  in  the  Missal  Style  by  Henet  Noel  Humpheets. 
In  massive  covers,  containing  the  Medallion  and  Cypher  of  Shakspeare. 
Square  post  Svo.  21s. 

The  HISTORY  of   OUR    LORD,  as  exemplified    in    Works  of  Art  : 

with  that  of  His  Types  in  the  Old  and  New  Testament.  By  Mrs.  Jamesou" 
and  Lady  Eastlake.  Being  the  concluding  Series  of  '  Sacred  and 
Legendary  Art;'  with  13  Etchings  and  281  Woodcuts.  2  vols,  square 
crown  Svo,  42s. 

In  the  same  Series,  by  Mrs.  Jameson. 
Legends    of    the   Saints    and    Martyrs.     Fourth  Edition,   with    19 
Etchings  and  187  Woodcuts.    2  vols,  31s.  6cZ. 

Legends  of  the  Monastic  Orders.  Third  Edition,  with  11  Etchings 
and  88  Woodcuts.    1  vol.  21s. 

Legends  of  the  Madonna.  Third  Edition,  with  27  Etchings  and  165 
Woodcuts.    1  vol.  21s. 


Arts,  Manufaciures,  ^x. 

ENCYCLOPEDIA  of  ARCHITECTURE,  Historical,  Theoretical,  and 
Practical.    By  Joseph  Gwilt.    With  more  than  1,000  Woodcuts.    Svo.  42s. 

TUSCAN  SCULPTORS,  their  Lives,  Works,  and  Times.  With  4.5 
Etchings  and  28  Woodcuts  from  Original  Drawings  and  Photographs.  By 
Chaeles  C.  Perkins.    2  vols,  imperial  Svo.  63s. 

The  ENGINEER'S  HANDBOOK;  explaining  the  Principles  which 
should  guide  the  young  Engineer  in  the  Construction  of  Machinery.  By 
C.  S.  LowxDES.    Post  Svo.  5s. 

The  ELEMENTS  of  MECHANISM.  By  T,  M.  Goodeve,  M.A. 
Professor  of  Mechanics  at  the  R.  M.  Acad.  Woolwich.  Second  Edition, 
with  217  Woodcuts.    Post  Svo.  6s.  &d. 

URE'S  DICTIONARY  of  ARTS,  MANUFACTURES,  and  MINES. 
Re-written  and  enlarged  by  Robert  Hunt,  F.R.S,  assisted  by  numerous 
gentlemen  eminent  in  Science  and  the  Arts.  With  2,000  Woodcuts.  3  vols. 
Svo.  £4. 

ENCYCLOP.ffiDIA  of  CIVIL  ENGINEERING,  Historical,  Theoretical, 
and  Practical.    By  E.  Ceesy,  C.E.    Yfith  above  3,000  Woodcuts.    Svo.  42s. 
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TEEATISE  on  MILLS  and  MILLWOEK.  By  W.  Faikbairn,  C.E. 
P.R.S.    AYith  IS  Plates  and  322  Woodcuts.    2  vols.  Svo.  326-. 

Useful  Information  for  Engineers.  By  the  same  Author.  First 
and  Second  Seeies,  with  luany  Plates  and 'vVoodcuts.  2  vols,  crowu  Svo. 
10s.  6d.  each. 

The  Application  of  Cast  and  Wrought  Iron  to  Building  Purposes. 

By  the  same  Author.  Third  Edition,  with  6  Hates  and  118  Woodcuts.  Svo.  16s. 

The  PEACTICAL  MECHANIC'S  JOUEFAL :  an  Illustrated  Eecord 
of  Mechanical  and  Engineering  Science,  and  Epitome  of  Patent  Inventions 
4to.  price  Is.  monthly. 

The  PEACTICAL  DEAUGHTSMAN'S  BOOK  of  IKDU3TEIAL  DE 
SIGN.  By  W.  JoHsrsos-,  Assoc.  Inst.  C.E.  With  many  hundred  Illustrations 
4to.  2Ss.  6cl. 

The  PATENTEE'S  MANUAL  :  a  Ti-eatise  on  the  Law  and  Practice  of 
Letters  Patent  for  the  use  of  Patentees  and  Inventors.  By  J.  and  J.  H. 
Johnson.    Post  Svo.  7s.  Qd. 

The  AETISAN  CLUB'S  TEEATISE  on  the  STEAM  ENGINE,  in  its 
various  Applications  to  Mines,  Mills,  Steam  Navigation,  Railways  and  Agri- 
culture. By  J.BouENE,  C.E.  Sixth  Edition  ;  with  37  Plates  and  546  Wood- 
cuts.   4to.  42s. 

Catechism  of  the  Steam  Engine,  in  its  various  Applications  to 
Mines,  Mills,  Steam  Navigation,  Railways,  and  iigriculture.  By  the  same 
Author,  With  199  Woodcuts.  Pep.  9s.  The  Inteodfction  of  '  Recent 
Improvements'  may  be  had  separately,  with  110  Woodcuts,  price  oS.  (kZ. 

Handhook  of  the  Steam  Engine.  By  the  same  Author,  forrain;]^  a 
Key  to  the  Catechism  of  the  Steam  Engine,  with  67  Yf  oodcuts.    Ecp.  9s. 

The  THEOEY  of  WAE  Illustrated  by  numerous  Examples  from 
History.  By  Lieut.-Col.  P.  L.  MacDougall.  Third  Edition,  with  10  Plans. 
Post  Svo,  10s.  Qd. 

COLLIEEIES  and  COLLIEES ;  A  Handbook  of  the  Law  and  leadin.o: 
Cases  relating  thereto.  By  J.  C.  FowxEK,  Barrister-at-Lavr,  Stipendiary 
Magistrate.   Fop.  6s. 

The  AET  of  PEEFUMSEY ;  the  History  and  Theory  of  Odours,  and 
the  Methods  of  Extracting  the  Aromas  of  Plants.  By  Dr.  PlESSE,  P.C.S. 
Third  Edition,  with  53  Woodcuts.    Crown  Svo.  10s.  Gd. 

Chemical,  Natural,  and  Physical  Magic,  for  Juveniles  during  the 
Holidays.  By  the  same  Author.  Third  Edition,  enlarged,  with  3S  Woodcuts. 
Ecp.  6s. 

The  Laboratory  of  Chemical  Wonders :  a  Scientific  Melange  for 
Young  People.    By  the  same.    Crown  Svo.  5s.  Qd. 

TALPA;  or  the  Chronicles  of  a  Clay  Farm.      By  C.  W.  Hosktks, 

Esq.    With  24  Woodcuts  from  Designs  by  G.  Ceuikshank.    16mo.  5s.  Qd. 

H.E.H  the  PEINCE  CONSOET'S  FAEMS  :  an  Agricultural  Memoir. 
By  JO'iN  Chalmees  Morton.  Dedicated  by  permission  to  Her  Majesty 
the  Queen.    With  40  Wood  Engravings.    4to.  52s,  6fZ. 
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LOUDON'S  SKCYCLOP-EDIA  of  AGSICULTTJIIE :  comprising  the 
Laying-out,  Improvement,  and  Management  of  Landed  Propertj^  and  the 
Cultivation  and  Economy  of  tlie  Productions  of  Agriculture.  With  1,100 
Woodcuts.    8vo.  31s.  Qd. 

London's  Encylopsdia  of  Gfardening :  comprising  the  Theory  and 
Practice  of  Horticulture,  Floriculture,  Arboriculture,  and  Landscape  Gar- 
dening.   Vvlth  1,000  Woodcuts.    Svo.  31o.  Qd. 

Loudon's  Encyclopedia  of  Cottage,  Farm,  and  Villa  ArcMtecture 

and  Purniture.    With  more  than  2,000  Woodcuts.    Svo.  42s. 

HISTOEY  of  WIKBSOE  GEEAT  PARE  and  WIHDSGS  FOEEST. 
By  William  Mekzies,  Resident  Deputy  Siu-veyor.  With  2  Maps  and  20 
Photographs.    Imp,  foho,  £8  8s. 

Tiie  Sanitary  Management  and  Utilisation  of  Sewage :  comprising 
Details  of  a  System  applicable  to  Cottages,  Dv;-elling-Houses,  Public  Build- 
ings, and  Tov/ns ;  Suggestions  relating  to  the  Arterial  Drainage  of  the 
Country,  and  the  Water  Supply  of  Sivers.  By  the  same  Author.  Imp.  Svo. 
with  9  Illustrations,  12s.  Gd. 

BAYLDOH'S  AET  of  VALUING  EENTS  and  TILLAGES,  and  Claims 
of  Tenants   upon    Quitting  Parms,    both   at  Slichaelmas  and  Lady-Day. 

Eighth  Edition,  revised  by  J".  C.  Moetojt.    Svo.  10s.  Qd. 


Religious  and  Moral  Works.' 

An  EZPOSITIO!^  of  tlie  39  AETICLES,  Historical  and  Doctrinal. 
By  E.  Hasold  Bsows-e,  D.D.  Lord  Bishop  of  Ely.    Sixth  Edition,  Svo.  16s. 

The  Pentateneli  and  the  Elohistic  Psalms,  in  Reply  to  Bishop  Colenso. 

By  the  same.    Second  Edition.    Svo.  2s. 

Examination  Questions  on  Bishop  Browne's  Exposition  of  the 
Articles.    By  the  Rev.  J.  Goele,  M.A.    Pep.  3s.  Qd, 

FIYE  LECTUSES  on  the  CHAEACTSE  of  ST.  PAUL;  being  the 
Hulsean  Lectures  for  1862.  By  the  Rev.  J.  S.  HoTVSo:^,  D.D.  Second 
Edition.    Svo.  9s. 

The  LIFE  and  EPISTLES  of  ST.  PAUL.  By  W.  J.  Contbeare, 
M.A.  latePellow  of  Trin.  Coll.  Cantab,  and  J.  S.  Howsoif,  D.D.  Principal  of 
Liverpool  Coll. 

LiBEAET  Editioij-,  with  all  the  Original  Illustrations,  Maps,  Landscapes 
on  Steel,  Woodcuts,  &c.    2  vols.  4to.  4Ss. 

Ik-tesmediate  Edition,  Avith  a  Selection  of  Maps,  Plates,  and  Woodcuts. 
2  vols,  square  crown  Svo.  31s.  6cZ. 

People's  Editiok,  revised  and  condensed,  with  46  Illustrations  and 
Maps.    2  vols,  crown  Svo.  12s. 

The  VOYAGE  and  SHIPWEECK    of   ST.  PAUL ;  with  Dissertations 

on  the  Ships  and  Navigation  of  the  Ancients.    By  James  Smith,  P.E.S. 
Crown  Svo.  Charts,  8s.  Q>d. 
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A  CKITICAL  and  GEAMMATICAL  COMMEITTASY  on  ST.  PAUL'S 

Epistles.  ByC.  J.Ellicoxt,  D.D.  Lord  Bishop  of  Gloucester  and  Bristol.  8vo 

Galatians,  Third  Edition,  8s.  6d. 

Ephesians,  Third  Edition,  8s.  6d 

Pastoral  Epistles,  Third  Edition,  10s.  6d. 

Philippians,  Colossians,  and  Philemon,  Third  Edition,  10s.  Gd. 

Thessalonians,  Second  Edition,  7s.  Qd. 

Historical  Lectures  on  the  Life  of  our  Lord  Jesus  Christ :  being  the 
Hulsean  Lectures  for  1859.  By  the  same  Author.  Pourth  Edition.  Svo. 
price  10s.  Qd. 

The  Destiny  of  the  Creature ;  and  other  Sermons  preached  before 
the  University  of  Cambridge.    By  the  same.    Post  Svo.  5s. 

The  Broad  and  the  Karrow  Way;  Two  Sermons  preached  before 
the  University  of  Cambridge.    By  the  same.    Crown  Svo.  2s. 

Hev.  T.  H.  HOENE'S    INTEOBUCTIOH   to    the  CEITICAL  STUDY 

and  Knowledge  of  the  Holy  Scriptvires.  Eleventh  Edition,  corrected  and 
extended  under  careful  Editorial  revision.  V/'ith  4i  Maps  and  22  Woodcuts 
and  Facsimiles.    4  vols.  Svo.  £3  13s.  Qd. 

Eev.  T.  H.  Home's  Compendious  Introduction  to  the  Study  of  the 
Bible,  being  an  Analysis  of  the  larger  work  by  the  same  Author.  E/e-edited 
by  the  Rev.  John  Atee,  M.A.    With  Maps.  &c.    Post  Svo.    9s. 

The  TEEASUEY  of  BIBLE  KNOWLEDGE,  on  the  Plan  of  Maunder's 
Treasuries.  By  the  Rev.  John  Atee,  M.A.  Ecp.  Svo.  with  Maps  and  Illus- 
trations. [^In  the  press. 

The  GEEEK  TESTAMSKT ;  with  Notes,  Grammatical  and  Exegetical. 
By  the  Rev.  W.  Webstee,  M.A.  and  the  Rev.  W.  E.  Wilejnson,  M.A.  3 
vols.  Svo.  £2  4s. 

Vol.  I.  the  Gospels  and  Acts,  20s. 

Vol.  II.  the  Epistles  and  Apocalypse,  24s. 

The  FOUE  EXPEEIMENTS  in  Church  and  State  ;  and  the  Conflicts 
of  Churches.   By  Lord  Robeet  Montagu,  M.P.   Svo.  12s. 

EVEEY-DAY  SCEIPTUEE  DIFFICULTIES  explained  and  illustrated; 
Gospels  of  St.  Matthew  and  St.  Mark,    By  J.  B.  Peescott,  M.A.    Svo.  9s. 

The  PENTATEUCH  and  BOOK  of  JOSHUA  CEITICALLY  EXAMmED. 
By  the  Right  Rev.  J.  W.  Colenso,  D.D.  Lord  Bishop  of  Natal.  People's 
Edition,  in  I  vol.  crown  Svo.  6s.  or  in  5  Parts,  Is.  each. 

The  PENTATEUCH  and  BOOK  of  JOSHUA  CEITICALLY  EXAMINED. 
By  Prof.  A.  Kuenen,  of  Leyden.  Translated  from  the  Dutch,  and  edited 
with  Notes,  by  the  Right  Rev.  J.  W.  Coienso,  D.D.  Bishop  of  Natal.  Svo. 
8s.  6d. 

The  FOEMATION  of  CHEISTENDOM.     Part  I.    By  T.  W.  Allies- 

Svo.  12*. 
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CHRISTENDOM'S  DIVISIONS  :  a  Philosophical  Sketch  of  the  Divi- 
sions of  the  Christian  ramily  in  East  and  West.  By  EDMUifD  S.  Epouxkes, 
formerly  Fellow  and  Tntor  of  Jesus  Coll.  Oxford.    Post  8vo.  7s.  6d. 

The  LIFE  of  CHRIST :  an  Eclectic  Gospel,  from  the  Old  and  New 
Testaments,  arranged  on  a  New  Principle,  with  Analytical  Tables,  &c.  By 
Chaeles  De  la  Prtme,  M.A.  Trin.  Coll.  Camb.    Revised  Edition,  8vo.  5s. 

The  HIDDEN  WISDOM  of  CHRIST  and  the  KEY  of  KNOWLEDGE ; 

or,  History  of  the  Apocrypha.    By  EeinEst  de  BUijrsEif.    2  vols.  8vo.  28s. 

HIPPOLYTUS  and  his  AGE ;  or,  the  Beginnings  and  Prospects  of 
Christianity.    By  Baron  Bunsen,  D.D.    2  vols.  8vo.  30s. 

Outlines  of  the  Philosophy  of  Universal  History,  applied  to  Lan- 
guage and  Religion  :  Containing  an  Account  of  the  Alphabetical  Conferences. 
By  the  same  Author.    2  vols.  8vo.  33s. 

Analecta  Ante-Nicaena.     By  the  same  Author.     3  vols.  8vo.  42s. 

ESSAYS  on  RELIGION  and  LITERATURE.  By  various  Writers. 
Edited  by  H.  E.  Manis^ing,  D.D.    8vo.  10s.  6d. 

ESSAYS  and  REVIEWS.  By  the  Rev.  W.  Temple,  D.D.  the  Rev. 
R.  V/iLLiAMS,  B.D.  the  Rev.  B.  Powell,  M.A.  the  Rev.  H.  B.  Wilsok, 
B.D.  C.  \V.  Goodwin,  M.A.  the  Rev.  M.  Paxtisox,  B.D.  and  the  Rev.  B. 
JowETT,  M.A.    Twelfth  Edition.    Ecp.  8vo.  5s. 

MOSHEIM'S  ECCLESIASTICAL  HISTORY.  Murdock  and  Soames's 
Translation  and  Notes,  re-edited  by  the  Rev.  W.  Stubbs,  M.A.  3  vols. 
8vo.  45s. 

BISHOP  JEREMY  TAYLOR'S  ENTIRE  WORKS:  With  Life  by 
Bishop  Hebee.  Revised  and  corrected  by  the  Rev.  C.  P.  Eden,  10  vols, 
price  £5  5s. 

PASSING  THOUGHTS  on  RELIGION.  By  the  Author  of  'Amy 
Herbert.'    Eighth  Edition.    Fcp.  8vo.  5s. 

Thoughts  for  the  Holy  Week,  for  Young  Persons.  By  the  same 
Author.    Third  Edition.    Ecp.  8vo.  2s. 

Night  Lessons  from  Scripture.  By  the  same  Author.  Second  Edition. 
32mo,  3s. 

Self-Examination  before  Confirmation.  By  the  same  Author.  32mo. 
price  Is.  Gd. 

Readings  for  a  Month  Preparatory  to  Confirmation,  from  Writers 
of  the  Early  and  Enghsh  Church.    By  the  same.    Ecp.  4s. 

Readings  for  Every  Day  in  Lent,  compiled  from  the  Writings  of 
Bishop  Jeeemt  Taylor.    By  the  same.    Fcp.  5s. 

Preparation  for  the  Holy  Communion;  the  Devotions  chiefly  from 
the  works  of  Jeeemt  Tayloe.    By  the  same.    32mo.  3s. 

MORNING  CLOUDS.     Second  Edition.     Fcp.  5s. 

Spring  and  Autumn.     By  the  same  Autlior.     Post  8vo.  6s. 
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The  WIFE'S  MAIfUAL;  or,  Prayers,  Thoughts,  and  Songs  on  Several 
Occasions  of  a  Matron's  Life.  By  the  Eev.  W.  Caxteet,  M.A.  Ci'own  Svo. 
price  105.  Qd. 

SPIHITTJAL  SONCtS  for  the  SUNDAYS  and  HOLIDAYS  through- 
out the  Year.  By  J.  S.  B.  Monsexl,  LL.D.  Yicar  of  Egham.  Fourth  Edition. 
Fcp.  4s.  Qd. 

The  Beatitudes  :  Abasement  before  God  ;  Sorrow  for  Sin  ;  Meekness 
of  Spkit :  Desire  for  Holiness  ;  Gentleness  ;  Purity  of  Heart ;  the  Peace- 
makers ;  Sufferings  for  Christ.    By  the  same.    Second  Edition,  fcp.  3s.  Qd. 

HYMNOLOGIA  CHEISTIANA ;  or.  Psalms  and  Hymns  selected  and 
arranged  in  the  order  of  the  Christian  Seasons.  By  B.  H.  Keivnedt,  B.D. 
Prebendary  of  Liclifield.    Crown  Svo.  7s.  Qd. 

LYEA  DOMESTICA;  Christian  Songs  for  Domestic  Edification. 
Translated  from  the  Psaltery  and  Harjo  of  C.  J.  P.  Spitta,  and  from  other 
sources,  by  Eichaed  Massie.   Piest  aad  Second  Seeibs,  fcp,  4s.  Qd.  each. 

LYEA  SACEA ;  Hymns,  Ancient  and  Modern,  Odes  and  Fragments 
of  Sacred  Poetry.    Edited  by  the  Rev.  B.  "W.  Savile,  M.A.     Fcp.  5s. 

LYEA  GESMANICA,  translated  from  the  German  by  Miss  C.  Wink- 
WOETH.  PiEST  Seeies,  Hymns  for  the  Sundays  and  Chief  Festivals; 
Second  Seeies,  the  Christian  Life.    Fcp.  5s.  each  Seeies. 

Hymns  from  Lyra  Germanica,  18mo.  Is. 

HISTOEICAL  NOTES  to  the  <  LYEA  GEEMANICA:'  containing 
brief  Memoirs  of  the  Authors  of  the  Hymns,  and  Notices  of  Remarkable 
Occasions  on  -which  some  of  them  have  been  used ;  with  Notices  of  other 
German  Hymn  Writers.    By  Theodoee  KtJBLEE.    Fcp.  7s.  6c?. 

LYEA  EUCHAEISTICA;  Hymns  and  Verses  on  the  Holy  Communion, 

Ancient  and  Modern  :  with  other  Poems.  Edited  by  the  Rev.  Oebt  Ship- 
XET,  M.A.    Second  Edition.    Fcp.  7s.  GcZ. 

Lyra  Messianica ;  Hymns  and  Verses  on  the  Life  of  Christ,  Ancient 
and  Modern ;  with  other  Poems.    By  the  same  Editor.    Fcp.  7s.  6cZ. 

Lyra  Mystica ;  Hymns  and  Verses  on  Sacred  Subjects,  Ancient  and 
Modern.    By  the  same  Editor.    Fcp.  7s.  Qd. 

The  CHOEALE    BOOK   for   ENGLAND;  a  complete  Hymn-Book  in 

accordance  with  the  Services  and  Festivals  of  the  Church  of  England:  the 
Hymns  translated  by  Miss  C.  Winkwoeth  ;  the  tunes  arranged  by  Prof. 
W.  S. Bennett  and  Otto  Goldschmidt.    Fcp.  4to.  12s.  Qd, 

Congregational  Edition.     Fcp.  2s. 

The    CATHOLIC    DOCTEINE    of  the   ATOKEMENT:    an  Historical 

luquiiT  hito  its  Development  in  the  Church;  with  an  Introduction  on  the 
Principle  of  Theological  Developments.  By  H.  N.  Oxenham,  M.A.  for- 
merly Scholar  of  Balliol  College,  Oxford.    Svo.  8s.  Qd. 

FSOM  SUNDAY  TO  SUNDAY :  an  attempt  to  consider  familiarly  the 
AA^'eekday  Life  and  Labours  of  a  Country  Clergyman.  By  R.  Gee,  M.A. 
Yicar  of  Abbott's  Langley  and  Rural  Dean.    Fcp.  5s. 

FIEST  SUNDAYS  at  CHUECH ;  or,  Familiar  Conversations  on  the 
Morning  and  Evening  Services  of  the  Church  of  England.  By  J.  E.  Riddle, 
M.A.    Fcp.  2s.6cZ. 
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The  JUDGMENT  of  CONSCIENCE,  and  other  Sermons.     By  Richard 
Whatelt,  D.D.  late  Archbishop  of  Dublin.    Crown  Svo.  4>s.  Qd. 

PALEY'S  MORAL  PHILOSOPHY,  with  Annotations.     By  Richard 
Whatelt,  D.D.  late  Archbishop  of  Dublin.    Svo.  7s. 


Travels,   Voyages,  ^x. 

OUTLINE  SKETCHES  of  the  HIGH  ALPS  of  DAUPHINE.  By  T. 
G.  BoNifET,  M.A.  P.G.S.  M.A.C.  Pellow  of  St.  John's  CoU.  Camb.  With  13 
Plates  and  a  Coloured  Map.    Post  4to.  16s. 

ICE-CAYES  of  FRANCS  and  SWITZERLAND ;  a  Narrative  of  Sub- 
terranean Exploration.'  By  the  Rev,  G.  P.  Beowije,  M.A.  Fellow  and 
Assistant-Tutor  of  St.  Catherine's  Coll.  Cambridge,  M.A.C.  With  11  Illus- 
trations on  Wood.    Square  crown  Svo.  12s.  <dd. 

VILLAGE  LIFE  in  SWITZERLAND.  By  Sophia  D.  Delmaed. 
Post  Svo.  9s.  &d. 

HOW  WE  SPENT  the  SUMMER ;  or,  a  Voyage  en  Zigzag  in  Switzer- 
land and  Tyrol  with  some  Members  of  the  Alpine  Club.  From  the  Sketch- 
Book  of  one  of  the  Party.   In  oblong  4to.  mth  about  300  Illustrations,  10s.  Qd. 

MAP  of  the  CHAIN  of  MONT  BLANC,  from  an  actual  Survey  in 
1863—1864.  By  A.  Adams-Reillt,  F.R.G.S.  M.A.C.  Published  under  the 
Authority  of  the  Alpine  Club.  In  Chromolithography  on  extra  stout 
drawing-paper  28in.  x  17in.  price  10s.  or  mounted  on  canvas  in  a  folding 
case,  12s.  6cZ. 

The  HUNTING-GROUNDS  of  the  OLD  WORLD.  First  Series, 
Asia,  By  H.  A.  L.  the  Old  Shekarry.  Third  Edition,  with  7  Illustrations, 
Svo.  ISs. 

(DAMP  and  CANTONMENT  ;  a  Journal  of  Life  in  India  in  1857—18.59, 
with  some  Account  of  the  Way  thither.  By  Mrs.  Leopold  Paget.  To 
which  is  added  a  Short  Narrative  of  the  Pursuit  of  the  Rebels  in  Central 
India  by  Major  Paget,  R.H,A.    Post  Svo.  10s.  Qd. 

EXPLORATIONS  in  SOUTH-WEST  AFRICA,  from  Walvisch  Bay  to 
Lake  Ngami  and  the  Victoria  Falls.  By  Thomas  BAI^'ES,  F.R.G.S.  Svo. 
with  Map  and  Illustrations,  21s. 

SOUTH  AMERICAN  SKETCHES ;  or,  a  Visit  to  Eio  Janeiro,  the 
Organ  Mountains,  La  Plata,  and  the  Parana.  By  Thomas  W.  Hinchlipp, 
M.A.  F.R.G.S.    Post  Svo.  with  Illustrations,  12s.  Qd. 

VANCOUVER  ISLAND  and  BRITISH  COLUMBIA;  their  History, 
Resources,  and  Prospects.  By  Matthew  Macpie,  F.R.G.S.  With  Maps 
and  Illustrations.    Svo.  18s. 

HISTORY    of    DISCOVERY   in   our   AUSTRALASIAN    COLONIES, 

Australia,  Tasmania,  and  New  Zealand,  from  the  Earliest  Date  to  the 
Present  Day.  By  William  Howitt.  With  3  Maps  of  the  Recent  Explora- 
tions from  Official  Sources.    2  vols.  Svo.  28s. 
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The  CAPITAL  of  the  TYCOON;  a  Narrative  of  a  Three  Years'  Resi- 
dence in  Japan.  By  Sir  Eutheepoed  Alcock,  K.C.B.  2  vols.  8vo.  with 
numerous  Illustrations,  42s. 

LAST   WINTEE  in   EOME.     By  C.  R.  Weld.      With  Portrait  and 

Engravings  on  Wood.    Post  8vo.  14ss. 

AUTUMN    EAMBLES   in    NOETH    AFEICA.       By  John    Ormsbt, 

of  the  Middle  Temple.    With  16  Illustrations.    Post  8vo.  8s.  Qcl. 

The  DOLOMITE  MOUNTAINS.  Excursions  through  Tyrol,  Carlnthia, 
Carniola,  and  FriuU  in  1861,  1862,  and  1863.  By  J.  Gilbert  and  G.  0. 
Chfechill,  E.R.G.S.  With  numerous  Illustrations.  Square  crown 
Svo.  215. 

A  SUMMEE   TOUE   in  the  GEISONS  and  ITALIAN  VALLEYS  of 

the  Bernina.    By  Mrs.  Henet  Peesheield.    With  2  Coloured  Maps  and 
4  Views.    Post  Svo.  105.  Qd. 

Alpine  Byeways ;  or,  Light  Leaves  gathered  in  1859  and  1860.  By 
the  same  Authoress.    Post  Svo.  with  Illustrations,  lOs.  Qd. 

A  LADY'S  TOUE  EOUND  MONTE  EOSA;  including  Visits  to  the 
Italian  Valleys,    With  Map  and  Illustrations.    Post  Svo.  14s. 

GUIDE  to  the  PYEENEES,  for  the  use  of  Mountaineers.  By 
Cbtaeles  Packe.    With  Maps,  &c.  and  Appendix.    Pep.  6s. 

The  ALPINE  GUIDE.  By  John  Ball,  M.R.I.A.  late  President  of 
the  Alpine  Club.    Post  Svo.  with  Maps  and  other  Illustrations. 

Guide  to  the  Western  Alps,  including  Mont  Blanc,  Monte  Rosa, 
Zermatt,  &c.    7s,  Qd. 

Guide  to  the  Oherland  and  all  Switzerland,  excepting  the  Neighbour- 
hood of  Monte  Rosa  and  the  Great  St.  Bernard ;  with  Lombardy  and  the 
adjoining  portion  of  Tyrol.    7s.  Qd. 

CHEISTOPHEE   COLUMBUS;    his   Life,  Voyages,  and  Discoveries. 

Revised  Edition,  with  4  Woodcuts.    ISmo.  2s.  Qd. 

CAPTAIN  JAMES  COOK;  his  Life,  Voyages,  and  Discoveries.  Revised 
Edition,  with  numerous  Woodcuts,    18mo.  2s.  6a. 

NAEEATIVES  of  SHIPWEECKS  of  the  EOYAL  NAVY  between  1793 
and  1857,  compiled  from  Official  Documents  in  the  Admiralty  by  W.  O.  S. 
GiLLT ;  with  a  Preface  by  W,  S,  Gilly,  D,D.    Third  Edition,  fcp,  5s. 

A  WEEK  at  the  LAND'S  END.  By  J.  T.  Blight  ;  assisted  by  E. 
H.  RoDDj  R,  Q.  Couch,  and  J.  Rales.  With  Map  and  96  Woodcuts.  Fcp. 
price  6s.  Qd. 

VISITS  to  EEMAEKABLE  PLACES :  Old  Halls,  Battle-Fields,  and 
Scenes  Illustrative  of  Striking  Passages  in  English  History  and  Poetry. 
By;  William  Howitt.  2  vols,  square  crown  Svo.  with  Wood  Engravings, 
price  25s. 

The  EUEAL  LIFE  of  ENGLAND.  By  the  same  Author.  With 
Woodcuts  by  Bewick  and  Williams.    Medium  Svo.  12s.  &d. 
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Works  of  Fiction. 


LATE  LAUEELS  :  a  Tale.     By  the  Author  of  '  Wheat  and  Tares.'    2 
vols,  post  8vo.  155. 

A    FISST    FEIEIfDSHIP.      [Eeprinted    from   Frasers   Magazine.'] 

Crown  8vo.  75. 6d. 

ATHERSTONE  PRIOEY.     Bj  L.  N.  Comyn.     2  vols,  post  8vo.  2\s. 

Ellice  :  a  Tale.     Bj  the  same.     Post  8vo.  95.  6c?. 

STOEIES  and  TALES  by  the   Author  of   '  Amy    Herbert,'  uniform 
Edition,  each  Tale  or  Story  complete  in  a  single  Volume. 

IVOES,  35.  M. 


Amy  Heebeet,  25.  <dd. 
Gertrude,  25.  Qd. 
Earl's  Daughter,  25.  Qd. 
Experience  of  Liee,  25.  Qd. 
Cleve  Haul,  2,s.M. 


Katharibte  Ashtox,  35.  6^. 
Margaret  Peecivau,  55. 
Laneton  Parsonage,  45.  Qd. 
Ursula,  4s.  6d. 


A  Glimpse  of  the  World.    By  the  Author  of  'Amy  Herbert.'  Fcp.  7s.  6d, 

ESSAYS  on  FICTION  ;  reprinted  chiefly  from  Reviews,  with  Additions. 
By  Nassau  AV.  Senior.    Post  8vo.  10s.  Qd. 

ELIHU  JAN'S  STOEY;  or,  the  Private  Life  of  an  Eastern  Queen. 
By  William  Knighton,  LL.D.  Assistant-Commissioner  in  Oudh.  Post 
8vo.  7s.  6d. 

THE  SIX  SISTEES  of  the  VALLEYS  :  an  Historical  Romance.  By 
W.  Bramley-Moore,  M.A.  Incumbent  of  Gerrard's  Cross,  Bucks.  Third 
Edition,  with  14  Illustrations.    Crown  8vo.  55. 

The  GLADIATOES :  A  Tale  of  Rome  and  Jud£ea.    By  G.  J.  Whtte 

Melville.    Crown  8vo.  55. 

Digby  Grand,  an  Autobiography.     By  the  same  Author.     1  vol.  5*. 

Kate  Coventry,  an  Autobiography.     By  the  same.     1  vol.  5s. 

General  Bounce,  or  the  Lady  and  the  Locusts.    By  the  same.    1  vol.  5s. 

Holmby  House,   a  Tale  of  Old  Northamptonshire.     1  vol.  5s. 

Good  for  Nothing,  or  All  Down  Hill.     By  the  same.     1  vol.  6s. 

The  Queen's  Maries,  a  Romance  of  Holyrood.     1  vol.  6s. 

The  Interpreter,  a  Tale  of  the  War.     By  the  same.     1  vol.  5s. 

TALES  from  GEEEK  MYTHOLOGY.  By  George  W.  Cox,  M.A. 
late  Scholar  of  Trin.  Coll.  Oxon.    Second  Edition.    Square  16mo.  3s.  6d. 

Tales  of  the  Gods  and  Heroes.  By  the  same  Author.  Second 
Edition.    Pep.  55. 

Tales  of  Thebes  and  Argos.     By  the  same  Author.    Fcp.  4s.  6c?. 
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The  WARDEN:  a  Novel.  By  Anthony  Trollope.  Crown  8vo.3s.  6d. 

Barcliester    Towers  :    a   Sequel   to  '  The   Warden.'      By    the    same 
Author.    Crown  Svo,  5s. 


Poetry  and  the  Drama. 

SELECT  WORKS  of  the  BRITISH  POETS ;  with  Biographical  and 

Critical  Prefaces  by  Dr.  AiKiiv  ;  with  Supple.mcut  of  more  recent  Selections 
by  Lucy  Aikin.    -Medium  Svo.  ISs. 

GOETHE'S  SECOND  FATJST.  Translated  by  Jorw  Anster,  LL.D. 
M.E..I.A.  llegius  Professor  of  Civil  Law  in  tlie  IJnivcrsity  of  Dublin.  Post 
Svo.  15s. 

TASSO'S  JERUSALEM  DELIVERED.  Translated  into  English  Verse 
by  Sir  J.  Kingston  James,  Kt.  M.A.    2  vols.  fcp.  with  Facsimile,  14s. 

POETICAL  WORKS  of  JOHN  EDMUND  READE;  with  final  Kevision 
and  Additions.    3  vols.  fcp.  ISs.  or  each  vol.  separately,  Gs. 

HOORE'S  POETICAL  WORKS,  Cheapest  Editions  complete  in  1  vol. 

including  the  Autobiographical  Prefaces  and  Author's  last  Notes,  which  are 
still  copyright.  Crown  Svo.  ruby  type,  with  Portrait,  7s.  6d.  or  People's 
Eaition,  in  larger  type,  12s.  Gd. 

Moore's  Poetical  Works,  as  above,  Library  Edition,  medium  Svo. 
with  Portrait  and  Vignette,  lis.  or  in  10  vols.  fcp.  3s.  Gd.  each. 

TENNIEL'S  EDITION  of  MOORE'S  LALLA  ROOKH,  with  GS  Wood 
Engravings  from  original  Drawings  and  other  Illustrations.    Pep.  4to.  21s. 

Moore's  Lalla  Rookh.     32mo.  Plate,  Is.     16mo.  Vignette,  2s.  6d. 

MACLISE'S  EDITION  of  MOORE'S  IRISH  MELODIES,  with  161 
Steel  Plates  from  Original  Drawings.    Super-royal  Svo.  31s.  6d. 

Moore's  Irish  Melodies,   32mo,  Portrait,  Is.     16mo.  Vignette,  25.  Gd. 

SOUTHEY'S  POETICAL  WORKS,  with  the  Author's  last  Corrections 
and  copyright  Additions.  Library  Edition,  in  1  vol.  medium  Svo.  with 
Portrait  and  Vignette,  14s.  or  in  10  vols.  fop.  3s.  Gd.  each. 

LAYS  of  ANCIENT  ROME ;    with  Ivri/  and   the  Armada.      By  the 

Eight  Hon.  Loed  Macaulay.    16mo.  4s.  6d. 

Lord  Macaulay' s  Lays  of  Ancient  Rome.  With  90  Illustrations  on 
"Wood,  Original  and  from  the  Antique,  from  Drawings  by  G.  Schaee.  Pep. 
4to.  21s. 

POEMS.     By  Jean  Ingelow.     Ninth  Edition.     Pop.  Svo.  5s. 
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POETICAL   WOEKS  of   LETITIA  ELIZABETH   LANDON  (L.E.L.) 

2  vols.  16mo.  10s. 

PLAYTIME  with  tlie  POETS  :  a  Selection  of  the  best  English  Poetry 
for  the  use  of  Children.    By  a  Lady.    Crown  8vo.  55. 

BOWDLER'S  FAMILY  SHAKSPEARJl,  cheaper  Genuine  Edition, 
complete  in  1  vol.  large  type,  with  36  Woodcut  Illustrations,  pi'ice  145.  or 
with  the  same  Illustkations,  in  6  pocket  vols.  3s.  6cZ.  each. 

ARUNDIKES  CAMI,  sive  Musarum  Cantabrigiensium  Lusus  canon. 
Collegit  atque  edidit  H.  Detjex,  M.A.  Editio  Sexta,  curavit  H.  J.  HoDGSOif, 
M.A.    Crown  8vo.  7s.  Qd. 


Bural  Sports^  (Sfc. 

ENCYCLOPEDIA  of  ETJEAL  SPORTS ;  a  complete  Account,  His- 
torical, Practical,  and  Descriptive,  of  Hunting,  Shooting,  Fishing,  Racing, 
&c.  By  D.  P.  BiAiiJfE.  V/ith  above  600  Woladcuts  (20  from  Designs  by 
John  Leech).    8vo.  42s. 

NOTES  on  RIFLE  SHOOTING.  By  Captain  Heaton,  Adjutant  of 
the  Third  Manchester  Eifle  Volunteer  Cori)s.    Fcp.  2s.  Qd. 

COL.  HAWKER'S    INSTRUCTIONS  to  YOUNG  SPORTSMEN  in  aU 

that  relates  to  Guns  and  Shooting.    Re^dsed  by  the  Author's  Sois'.     Square 
crown  8vo.  with  Illustrations,  18s. 

The  BEAD    SHOT,  or    Sportsman's  Complete  Guide  ;  a   Treatise  on 

the  Use  of  the  Gun,  Dog-breakii:;g,  Pigeon- shooting,  &c.     By  MaeksmAjS'. 
Fcp.  8to.  with  Plates,  5s. 

The  FLY-FISHER'S  ENTOMOLOGY.     By  Alfred  Ronalds.     With 

coloured  Representations    of  the   Natural  and  Artificial   Insect.     Sixth 
Edition ;  with  20  coloured  Plates.    Svo.  14s. 

HANDBOOK  of  ANGLING  :  Teaching  Fly-fishing,  Trolling,  Bottom- 
fishing,  Salmon-fishing ;  with  the  Natural  History  of  River  Pish,  and  the 
best  modes  of  Catching  them.    By  Ephemeea.    Pep.  Woodcuts,  5s. 

The  CRICKET  FIELD;  or,  the  History  and  the  Science  of  the  Game 
of  Cricket.  By  James  Ptceoi't,  B.A.  Trin.  Coll.  Oxon.  Pom'th  Edition. 
Pop.  5s. 

The  Cricket  Tutor ;  a  Treatise  exclusively  Practical.     By  the  same. 

18mo.  Is. 
Cricketana.     By  the  same  Author.     With  7  Portraits  of  Cricketers. 

Pep.  5s. 

The  HORSE'S    FOOT,  and    HOW  to    KEEP    IT    SOUND.      By   W. 

Miles,  Esq.    Ninth  Edition,  with  Illustrations.    Imp.  Svo.  I2s.  Qd. 
A  Plain  Treatise  on  Horse-Shoeing.      By  the  same  Author.    Post 
8vo.  with  Illustrations,  2s.  &d. 

Stahles  and  Stable-Fittings.  By  the  same.  Imp.  Svo.  with  13 
Plates,  15s. 

Remarks  on  Horses'  Teeth,  addressed  to  Purchasers.  By  the  same. 
Post  Svo.  Is.  CcZ. 
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On  DEILL  and  MANCEUVRES  of  CAVALRY,  combined  with  Horse 
Artillery.  By  Major-Gen.  Michael  W.  Smith,  C.B.  Commauding  the 
Poonah  Division  of  the  Bombay  Army.    8vo.  12s.  Qd. 

The  HOESE :  with   a   Treatise  on  Draught.     By  William  Youatt. 

New  Edition,  revised  and  enlarged,    8vo.  with  numerous  Woodcuts,  10s.  6d. 

The  Dog.     By  the  same  Author.     8vo.  with  numerous  Woodcuts,  6s. 

The  DOGr  in  HEALTH  and  DISEASE.  By  Stonehenge.  With  70 
Wood  Engravings.    Square  crown  8vo.  15s. 

The  Greyhound  in  1864.  By  the  same  Author.  With  24  Portraits 
of  Greyhounds.    Square  crown  8vo.  21s. 

The  OX ;  his  Diseases  and  their  Treatment:  with  an  Essay  on  Parturi- 
tion in  the  Cow.  By  J.  R.  DoBSOS",  M.E.C.Y.S.  Crown  8vo.  with  Illustrations 
price  7s.  Qd. 


Commerce,  Navigation,  and  Mercantile  Affairs. 

The  LAW  of  NATIONS  Considered  as  Independent  Political  Com- 
munities. By  Teayeks  Twiss,  D.C.L,  E/Cgius  Professor  of  Civil  Law  in  the 
TJniversitv  of  Oxford.  2  vols.  8vo.  SOs.  or  separately,  Paet  I.  Peace,  12s. 
Paet  II.  'War,  18s. 

A  NAUTICAL  DICTIONARY,  defining  the  Technical  Language  re- 
lative to  the  Building  and  Equipment  of  Sailing  Vessels  and  Steamers,  &c. 
By  Arthur  Tou2fG.  Second  Edition ;  with  Plates  and  150  Woodcuts, 
8vo.  18s. 

A  DICTIONARY,  Practical,  Theoretical,  and  Historical,  of  Com- 
merce and  Commercial  Navigation.  By  J.  II.  M'Cijlloch,  Esq.  8vo.with 
Maps  and  Plans,  50s. 

The  STUDY  of  STEAM  and  the  MARINE  ENGINE,  for  Young 
Sea  Officers.    By  S.  M.  Saxbt,  R.N.    Post  8vo.  with  87  Diagrams,  5s.  %d. 

A  MANUAL  for  NAVAL  CADETS.  By  J.  M'Neil  Boyd,  late  Cap- 
tain H.N.  Third  Edition;  with  240  Woodcuts  and  11  coloured  Plates. 
Post  8vo.  12s.  6cZ. 


Works  of  Utility  and  General  Information. 

MODERN  COOKERY  for  PRIVATE  FAMILIES,  reduced  to  a  System 
of  Easy  Practice  in  a  Series  of  carefully-tested  Receipts.  By  Eliza  Actok. 
Newly  revised  and  enlarged ;  with  8  Plates,  Pigures,  and  150  Woodcutv,. 
Pep.  7s.  U. 

The  HANDBOOK  of  DINING ;  or,  Corpulency  and  Leanness  scienti- 
fically considered.  By  Beillat-Savaei]!^.  Author  of  'Physiologic  du  Gout.' 
Translated  by  L.  P.  Simpson.  Revised  Edition,  with  Additions.  Pep.  3s.  <dd. 
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On  FOOD  and  its  BIGESTI02T ;    an  Introduction  to  Dietetics.      By 

W.  Bei>'tox,  M.D.  Physician  to  St,  Thomas's  Hospital,  &c.    "VYitli  4S  Wood- 
cuts.   Post  Svo.  12s. 

WINE,  the  VINE,  and  the  CELLAIl.  By  Thomas  G.  Shaw.  Se- 
cond Edition,  revised  and  enlarged,  with.  Erontispiece  and  31  Illustrations 
on  Wood.     Svo.  IGs.  • 

A  PSACTICAL  TEEATISE  on  BEEWING  ;  with  Eormulge  for  Public 
Brewers,  and  Instructions  for  Private  Eamilies.  By  W.  Black.   Svo.  10s.  6cZ. 

SHORT  WHIST.  By  Major  A.  Sixteenth  Edition,  revised,  with  an 
Essay  on  the  Theory  of  the  Modern  Scientific  Game  by  Peo5.  P.    Ecp.  3s.  Gd. 

WHIST,  WHAT  TO  LEAD.     By  Cam.     Second  Edition.     32nio.  Is. 

HINTS  on  ETIQUETTE  and  the  USAGES  of  SOCIETY  ;  with  a 
Glance  at  Bad  Habits.  Revised,  with  Additions,  by  a  Lady  of  Rakk.  Ecp. 

price  2s.  6d. 

The  CABINET  LAWYER  ;  a  Popular  Digest  of  the  Laws  of  England, 
Civil  and  Criminal.  Twentieth  Edition,  extended  by  the  Author;  including 
the  Acts  of  the  Sessions  1863  and  1864.    Ecp.  10s.  6d.  , 

The  PHILOSOPHY  of  HEALTH  ;  or,  an  Exposition  of  the  Physio- 
logical and  Sanitary  Conditions  conducive  to  Human  Longevity  and 
Happiness.  By  Southavood  Smith.  M.D.  Eleventh  Edition,  revised  and 
enlarged  :  with  113  Woodcuts,  Svo.  15s. 

HINTS  to  MOTHERS    on  the  MANAGEMENT  of   their  HEALTH 

during  the  Period  of  Pregnancy  and  in  the  Lying-in  Eoom.  By  T.  Bull, 
M.D.    Ecp.  5s. 

The  Maternal  Management  of  Children  in  Health  and  Disease.    By 

the  same  Author.    Ecp.  5s. 

NOTES  on  HOSPITALS.  By  Florence  Nightingale.  Third  Edi- 
tion, enlarged  ;  with  13  Plans.    Post  4to.  18s. 

C.  M.  WILLICH'S  POPULAR  TABLES  for  ascertaining  the  Value 
of  Lifehold,  Leasehold,  and  Church  Property,  Renewal  Eines,  &c. ;  the 
Public  Eunds;  Annual  Average  Price  and  Interest  on  Consols  fi'omlTSlto 
1861;  Chemical,  Geographical,  Astronomical,  Trigonometrical  Tables,  &c. 
Post  Svo.  10s. 

THOMSON'S  TABLES  of  INTEREST,  at  Three,  Four,  Four  and  a 
Half,  and  Eive  per  Cent,  from  One  Pound  to  Ten  Thousand  and  from  1  to 
365  Days.    12mo.  3s.  Qd. 

MAUNDER' S    TREASURY    of    K2T0WLSDGE    and    LIBRARY    of 

Eeference:  comprising  an  English  Dictionary  and  Grammar,  Universal 
Gazetteer,  Classical  Dictionary,  Chronology,  Law  Dictionaiy,  a  Synopsis 
of  the  Peerage,  useful  Tables,  &c.    Ecp.  10s. 
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